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The following short and long term wetland conservation goals and recommendations

were developed by the Missouri Department of Natural Resources in Cooperation

with the Missouri Wetland Advisory Council While unamimous approval

was strived for by the. Wetland Advisory Council it was not attained in every case.

Short Term Goal

ACHIEVE NO OVERALL NET LOSS OF THE STATE'S REMAINING WETLAND RESOURCE BASE BY THE

YEAR 1995.

No overall net loss means that the loss of Missouri wetlands will not exceed the/gains, considering acreage,
functions and values. Common sense dictates that this goal does not imply that individual wetland will, in every
instance, be untouchable or that the no net lossstandard should be applied on an individual basis. Rather, that
the state's wetland resource base reach equilibrium, in the short term, between lossesand gains. Achieving this
short term goal will require a reduction in the rate at which existing wetlands are being lost and an increase in
efforts to restore and create wetlands. These effortSmust come from all levels of government and all sectors of
the population. The public must share with the private sector the costs of restoring and creating wetlands to
achieve this goal.

Recommendations - Short Term Goal

1. Establisha statewide planning committee through which options for implementation of the short term
goal maybe discussed. Planningfor the future of the state'swetlandresourceshould be through a forum
process,not byanyoneagencyor interestgroup. AconsensusaboUtthe futureof the state'swetlandresource
will be sought.

2. Research, evaluate, and report on the status of the wetland resource base. Information necessary to
formulate responsibleresourcepolicyincludes:past and current extent of the resource, causesof historic
wetland losses,current threats facedby the resource,rationale for protectingthe remaining resource, and
the effectivenessof the existingprivateand governmentprogramsin protecting the resource.,

3. Develop and implement a statewidewetlandeducationprogram. The short term goalcannot be achieved
withoUtpublic and privateparticipation. Publicawarenessof the importance of achievingthe no overall
net lossgoal.iscritical in elicitingaction from the public and privatesector.

4. Establish a wetland information clearing house for the purpose of providing Missouri citizens with a
.single I?oint:~ofcontact for up-to-date, accurate information on wetlands.. ~ .

5. Create new ipcentives as appropriate, publicize and support existing incentives such as the Wetland
Reserve Program, which encourage local governments, industry, and private wetland owners, to protect
their-wetlandresources. .

6. Integrate wetland protection into existing state programs to reduce wetland loss resulting from state

government activities that either affect wetlands directly or that encourage private landowners to alter
them. State agencies should avoid activities that would alter a wetland. If the activity must be located in
a wetland, action should be taken to minimize the effects of the activity on the wetland. The state



agency should compensate for any wetlands altered by the unavoidable impaCtS.

7. Developa systemand beginrecordingthe gainsand lossesof wetlandsdue to stateagencyactivitiesor due
to activitieswhich were facilitatedthrough agencyfunding.

8. Establisha cooperativepublic-privateWetland Federationfor the purposesof: a) establishinga funding
mechanism for wetland acquisition, and b) creating new, and promoting existing, opportunities for
wetland restorationand creation.

9. Through rule making, improve the state's ability to protect wetlands through Section 401 of the Clean
Water Act.

10. Establish special focus wetland mitigation banks, such as a highway depanment bank, which would serve
as the first step toward the long term goal of a State Wetland Mitigation Bank.

11. Establish a state inter-agency wetland committee to discuss and coordinate ways state agencies can reduce
wetland losses through cooperative measures. This committee would differ from the existing Missouri
Wetland Advisory Council in that it would be a smaller working group composed of those state agencies
direcdy involved with wetland issues.

12. Provide public assistancein the form of detailedadvice,assessment,and design technical assistanceto
404 permitteesand others who are required to restoreor createwetlands.

13. Establishand coordinatea networkof volunteers,organizations,and professionalswho can advise,design
and build wetland restorationand creationprojects.

Long Term Goal

INCREASE THE QUANTITY AND QUALITY OF MISSOURI'S WETLAND RESOURCE BASE CONSIDERING

ACREAGE, FUNCTIONS AND VALUES BY THE YFAR 2000.

Recommendations - Long Term Goal

1. Complete a state wetland inventory which, at a minimum, incorporatesdata from the National Wetland
Inventory, the USDASoilConservationService,the NaturalHeritageInventory,and anyother data on rare
and endangeredspecies.

2. Have in placealternativeswhich eliminate state funded privateactivitiesthat mayalter wetlands.

3. Establisha StateWetland Mitigation Bank..

4. Evaluatethe implementationstatus of the shon term wetland conservationgoals. Continue and expand
successfulleffons begun as shon term wetlandconservationgoals.



Missouri Department of Natural Resources
Division of Geology and Land Survey

P.O. Box 250. Rolla, MO 65401

(314) 368-2125
A
\,~ Recycled Paper

Q
---,



MISSOURI WETLAND
Infor111ation List

Prepared by the

Missouri Department of Natural Resources

. u.:: Divi~~onof Geo"o~ ~d ~d Survey . . ;." ,.. ~
0'f";~-'.p." .

. .~. .'J'" .'~ ..... .. .- £ - _..-



KEY TO SOURCE (cont'd.)

MDC Missouri Department of Conservation
P.O. Box 180
Jefferson City, MO 65102
314-751-4115 .

NGA National Governors Association
Public Affairs Department
444 North Capitol Street NW Suite 267
Washington, DC 20001
202-624-5330

NPS National Parks Service
P.O. Box 490
Van Buren, MO 63965
314-323-4236

NWF National Wildlife Federation
1400 16th Street, NW
Washington, DC 20036-2266
202-797-6800

SCS Soil Conservation Service (USDA)
601 Business Loop 70 West Suite 250'
Columbia, MO 65203
314-876-0912

USDA U.S. Department of Agriculture
Parkade Center, Suite 250
601 Business Loop 70 W
Columbia, MO 65203.
314-876-0911

WEF Water Environment Federation
Public Education Program
601 Wythe Street
Alexandria, VA 22314-1994
703-684-2400 or 1-800-666-0206

WWF World Wildlife Fund
P.O. Box 4866, Hampden Post Office
Baltimore, MD 21211 .

202-778-9575 or 410-516-6951
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MISSOURI WETLANDS INFORMATION LIST
(Updated January, 1994)

INFORMATION CATEGORIES

About Wetlands... (general information)

Federal Wetland Protection Programs

Agriculture and Wetlands

Educator's Guide

Citizen's Guide to Action

lCEY '1'0FORMAT

FS = Fact Sheet (single page, 8 1/2 by 11)

P = Pamphlet (singlepage of variable size, folded
"into less than 8 1/2 by 11)

B = Brochure (multiple-page document, less than
8 1/2 by 11)

D = Document (multiple-page document, 8 1/2 by 11)

V = Video (video cassette tape, VHS format)

. PO = Poster

SOURCE = Address and/or telephone number where the
information material may be obtained.
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FEDERAL WETLAND PROTECTION PROGRAMS

TITLE FORMAT LENGTH SOURCE COST

Wetland ProtectionHotline - 1/800/832-7828 EPA

Stormwater Control Benefits of Managed
Floodplains & Wetlands B' 3p EPA Free

Uses of Wetlands in Stormwater Management B 3p EPA Free

Planning for the Future - Wetlands on
Federal Lands V 27 min EPA Free on loan



AGRICULTUREAND WETLANDS

TITLE FORMAT LENGTH SOURCE COST

Farming with Wetlands: How to Turn These
NuisanceAreas into Profit for Farmers While V 9 min EPA Free on loan
Improvingthe Environment

Streamside Woodlands V 8 min EPA Free on loan

The Wealth in Wetlands V 23 min EPA Free on loan

Wetlands and Restoration V 13 min EPA Free on loan

Wetlands in the Farmlands V 12 min EPA Free on loan

Economicand Legal Incentivesfor Waterfowl
Management on Private Lands (Leaflet 13.4.2) L 5p FWS Free



AGRICULTURE AND WETLANDS

TITLE FORMAT LENGTH

A Dozen Reasons ,to Restore Wetlands/U.S. Dept.
of Agriculture Programs that Aid Wetlands

Agriculture and Wetlands: Opening Communications
and Finding Answers

Agriculture and Wetlands: Section 404 and
Swampbuster

FS 2p

FS 2p

FS 2p

FS(#20) IpClean Water Act Section 404(f) Exemptions

Agriculture and Wetlands: The Federal Manual
For Identifying and Delineating Jurisdictional
Wetlands

FS 2p

Agriculture and Wetlands: The Roles and
Responsibilities of Federal Agencies in
Protecting and Managing Wetlands

FS 2p

Agriculture and Wetlands: Finding Common Ground

Agriculture and Wetlands: Studies and Research
to Improve Our Knowledge

FS 2p

FS 2p

Attention Missouri Landowners, If You Have
Wetlands on Land You Own or Manage, There
are Things You Should Know...

Entering Land Into the Wetlands Reserve Program

FS 2p

FS 3p

. .

SOURCE

USDA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

SCS

USDA

COST

Free

Free

Free

Free

Free

Free

Free

Free

Free

Free



ABOUT WETLANDS...

TITLE FORMAT

Wetlands Status and Trends in the Conterminous
United States, Mid-1970's to Mid-1980's D

Wetland Goals and Recommendations for the State
of Missouri D

Crane River v

Fabulous Wetlands v

The Wealth in Wetlands v

The Wetlands - Conserving America Series v

Wetlands Nightmare - Solution for Local Governments v

Exploring Missouri Wetlands v

Threatened and Endangered Species of Wetlands and
Waterways in lA, KS, MO and NE D

Restoring and Creating Wetlands: A Planning Guide for
the Central States Region: lA, KS, MO and NE D

LENGTH

22p

4p

58 min

7 min

23 min

58 min

21 min

30 min

SOURCE

FWS

DNR

EPA

EPA

EPA

NWF

EPA

DNR

l03p +
appendices EPA

24p EPA

COST

$ 2.25

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Free on loan

Free

Free
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FOREWORD

Wedands wereoncea substantialcomponent
ofMissouri'soriginallandscape.In simpleterms,
wedands are areaswhere the presenceof water
resultsindistinctivesoildevelopmentandunique
plant assemblages. The subject of wedands,
however,hasneverbeenasimpleone. While the
state has no wedand protection law, more than
one federalprogramhasauthority with regardto
wedands. The federal protection afforded to
wedands,however,ispiecemealat best. Agood
dealofconfusionand frustrationexistsasa result

of sometimesconflictingand everchangingfedo:
eral wedand policies.

The political debate over wedands at the
federal levelmay be expected to continue into the
future. The best hope for timely, substantive
progress in wedand proteCtion lies at the state
level. Individual states are in an ideal position to
implement wedand education, proteCtion, and
management activities. States can employ de-
tailed local knowledge of their specific wedand
types and the particular characteristics of their
economy or geography leading to wedand loss.

Addressingthe causesof and possiblesolu-
tions to wedand losseswill require efforts from
all levelsof government and all seCtorsof the
population. The challengeliesin bringingthese
parties together to confront the problem in a
coherentand coordinatedway. For this reason,
the Department of Natural Resourcesbrought
together what is now the Missouri Wedands
AdvisoryCouncil. The council is composedof
representativesfrom business,agriculture,envi-
ronment,and conservationorganizationsaswell
as state and federalagencies. With the help of
this statewideplanning group, the department
has and will continue to play a key role in
developingstatewidewedand strategiesto pro-
videfocusandconsistencyforallwedandprotec-
tion and managementefforts.

I invite and encourage you to examine the
informationcontainedin this document, and to
formulateinformedopinionsandsuggestionson
howthe state of Missourishould proceedin the
task of halting the trend in wedand loss.

G. Tracy Mehan, III
DireCtor

MissouriDepartment of Natural Resources

Hi
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INTRODUCfION

Early American travelershad an impressive
diversityof natural communitiesto exploreand
eventuallysettle. Missouriwasa stateof forests,
savannas,prairies,andwedands. Wedands once
covered approximately 4.8 million acres of
Missouri's total landarea,and thus werea major
component of the historic landscape.

Sincethat time, Missouri'snaturalcommuni-
ties have been dramaticallyalteredby activities
such as logging,agricultural production, min-
ing, draining. filling, the construction of more
than a dozenmajordamsand reservoirs,and the
channelization of the MissouriRiver.

Consequendy, Missouri's wedand resource
has diminished to approximately10percent of
its originalextent. This trend of wedand lossis
not unique to Missouri. The nation as a whole
has lostoverone-halfof itsoriginalwedands. In
responsetothisdramaticdecline,PresidentBush,
the NationalGovernorsAssociation,andanum-
ber of stateshaveadopteda no-net-Iosswedands
policy. Leadershipat the statelevelisimperative
if the national trend of wedand loss is to be

slowed, stopped or reversed.

Missouri GovernorJohn Ashcroft calledfor
"the enhancement of Missouri's wedands and

the implementationof a common-senseno net
loss policy" as one of his natural resourcegoals
for the 1990s. As the state's natural resource

agency, the Department of Natural Resources
(DNR) isplanningfor the future of the remain-

ingwedandresource. Formalwedandconserva-
tion planningbegan in 1990and is continuing
with financialassistancefrom the Environmen-

tal Protection Agency's (EPA) State Wedand
Protection Development Grant Program.

The Department of Natural Resourcesestab-
lished a statewideplanning team, the Missouri
WedandsAdvisoryCouncil, to participatein the
developmentof the MissouriWedand Conser-
vation Plan. The councilplaysan activerole in
determining the content, structure, and policy
recommendationsof the plan. The council is
composedofrepresentativesfromapproximately
forty publicand private organizationsand state
and federalagencies(Appendix1). The Depart-
ment of Natural Resources benefits from the

diversityof roles,backgrounds,knowledge,and
perspectivesrepresented by the council. Al-
though members often have diverging view-
points, through the consensusprocesscommon
goals and basic components of the plan have
been identified. A formalcoordinationprocess
wasinitiated (Appendix2) wherebythe depart-
ment presents,at by-monthly councilmeetings,
each draft component for reviewand revision.

This repon isthe result of that coordination,
and meets the need for up-to-date, accurate
informationregardingthe statusof the wedand
resource,as well as the programsand activities
currendy affectingit. This informationwill be
the basisforthespecificpolicyandactionrecom-
mendationsto follow.

1



ACKNOWLEDGMENTS

There can be no fullaccountingof mydebt to
. the many people who have contributed to this
publication. My thanks to allthe peoplewhom
I called upon to solicit an opinion. to reviewa
particular section. or to verifyinformation.

I would like to give formal acknowledgment .

to a number of individualswithin the Depart-
ment of Natural Resourcesfor their contribu-
tions to this publication.

Sarah Hearne Steelman, Deputy Director,
Division of Geology and Land Survey

SteveA. McIntosh. Director. Water Resources

Program. Division of Geology and Land Survey

John D. Drew, Hydrologist, Division of
Geologyand Land Survey

Ken McCarty, Resource Steward. Division of
Parks. Recreation. and Historic Preservation

Linda Vogt. Planner, Division of Geology
and Land Survey

Dierdre Hirner, Planner, Divisionof Energy

Dwight Weaver. Information Specialist.
Division of ManagementServices

SusanDunn, GraphicArtSpecialist,Division
of Geologyand Land Survey

Special thanks go to Kathy Mulder. Region
VII EPA grant project manager,who provided
valuable support while allowingthe planning
process to freelyevolve.

I wouldalsolike to give formal acknowledg-
ment to the MissouriWetland AdvisoryCoun-
cil.withoutwhoseeffortsthispublicationwould
not have been possible. Members of the Mis-
souriWetlandCouncilvoluntarilytooktimeout
of already full schedules to reviewand revise
drafts.bringingto beartheir uniqueknowledge.
experience.and perspectiveson wetland issues.
The membersoftheAdvisoryCouncilhave,and
continue to play, a vital role in the wetland
planningprocess.

AssociatedIndustries of Missouri
Coalition for the Environment

College of Agriculture. University of
Missouri-Columbia

Ducks Unlimited

FederalHighwayAdministration
Leagueof Women Voters
Missouri-AG Industries Council
MissouriAssociationof Counties
MissouriDepartment of Health
MissouriDepartment of PublicSafety
SoutheastMissouriIrrigatorsAssociation
U.S. Army Corps of Engineers, St. Louis

District

Special thanks go to those members who
dedicatedthe extra time and effort to travel to

and participatein bi-monthly meetings:

Joe Barnes,lzaakWalton League
JeffreyBruce,AmericanSocietyofLandscape

ArchitectS
Earl Cannon, MissouriDepartment of Eco-

nomic Development

2



,
Bill Dieffenbach. Missouri Department of

Conservation
KevinDunn. Missouri Department of Agri-

culture

Jake Fisher. Delta ResearchCenter
BillGoodwin. Soiland Water Conservation

Society
Pat Graham. SoilConservation Service
Bob Hitshuzen. Farm Bureau Federation
Rick Hansen. U.S. Fishand WildlifeService
Susan Hazelwood.Audubon Society
Joe Hughes. U.S. Army Corps of Engineers
Elvin Kingree. BootheelFarmer
Jondl McNeely. MO Water Pollution

Control Committee

Rod Miller. NatUreConservancy
Dick Mochow. U.S. Army Corps of Engi-

neers. Memphis District
Kathy Mulder. U.S. Environmental Protec-

tion Agency
Hank Ottinger. SierraClub
LowellPatterson.MissouriMunicipalLeague
BeckyRawlings.SierraClub
Ed Stegner.ConservationFederation
Art Sullivan.National Park Service
Julie Sutter. Home BuildersAssociation
BoWendleton.AgriculturalStabilizationand

ConservationService

Bill Yarnell.Missouri Highwaysand Trans-
portation Department

3



4



,
HOW MANY WETLANDS HAVE BEEN LOST?

INTRODucnON

During the past half centUry, attitudes toward
wedands have changed dramatically. Prior to
1950, wedands were considered of,little value
until they had been diked, drained, or filled to
render them more adaptable to farming, grazing,
or real estate development. Wedands are now
recognized as one of the most productive ecosys-
tems in the world, deserving of protection for
their multiple benefits. This chapter describes
the historic and current extent of the wedand

resource and explores the major causes of their
decline.

NATIONAL WETUND LOSSES

There were 221 million acresof wedandsin
the lower48 stateswhen the nation wassettled
(Dahl, 1990). The national rate of wedand
lossesfrom the mid-1950sto the mid-1970swas
estimated byTiner to be458,000 acresperyear
(Tiner, 1984). Tiner also reponed that 97
percent of the total lossesoccurred in inland
freshwaterwedands, 87 percent resultingfrom
draining, clearing, leveeing and divening of
surfacewater for agriculruralpurposes. Urban
and other typesof developmentcaused8 and 5
percent of the losses, respectively(Figure 1).
The rate of wedand loss has decreased to an

estimated 290,000 acres per year in the mid-
1970s to the mid-1980s (Dahl and Johnson,
1991). As of 1980, 104 million acres (47
percent)ofthe nation'soriginalwedandresource
remainsintact(Dahl, 1990).The totalremaining
wedand resourceaccountsfor only 5 percent of
the nation's landsurface.Of the lower48states,

California has lost the largest percentage of

wedands(91 percent),whileFloridahas lostthe
most acreage(9.3 million) (Dahl, 1990). The
four stateswith the greatestremainingwedand
acreageswithin the lower48 statesare Florida,
Louisiana,Minnesota, and Texas.

MISSOURI WETUND LOSSES

The amount of wedand lossin Missourihas

exceeded the national average; 87 percent of
Missouri'soriginal4.8 millionacresofwedands
have been lost (Dahl, 1990). Wedands were a
substantialand diversecomponentofMissouri's
originallandscape,coveringalmost11percentof
its surface area. Approximately one-half of
Missouri'soriginalwedandswere locatedin the
southeastpan of the state, in an area known as
the Bootheel. The area was dominated by

8% Urban
Development

5% Other
Development

87% Agriculture

Figure 1. Causesofr«mtWdl4ndlosses{Frayeret.al,1983).
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forestedswampssubjectto frequent inundation
from the Mississippi and other rivers. The
hardwood swamps were so extensive that the
Bootheel area was nicknamed "swampeast"
Missouri. Of the original 2.4 million acres of
forested wetlands in southeast Missouri, less
than 60,000 acres or 2 percent remain intact
(Vaught & Bowmaster, 1983). Statewide, 13
percent of the originalwetlandresourceremains
(Dahl, 1990). These remaining wetlands ac-
count for 1.4 percent of the land surface.

Wetlands, historically referred to as swamp
and overflow lands, presented a physical chal-
lenge to the early settlers. Other than being
useful for the hunting and trapping trade, these
lands were regarded as a burden to their owners.
Early settlers were interested in building towns
and cultivating crops. In order to make use of the
land for these purposes, the landscape had to be
drastically altered by draining the water from the
land or elevating the land surface.

In the mid-1800s, Congressmade the drain-
ing and fillingof wetlandsa nationalpolicy. In
1850, CongresspassedThe SwampAct, grant-
ing nearly 64 million acres of wetlands to 15
stateswith the condition that the Statesuse the

proceeds from the saleof the lands to increase
their development or agricultUral potential.
Missourireceived4.8 millionacresoftheselands
(Nolen, 1913). Lessthan six months later, the
state of Missourigaveapproximatelyone-halfof
the land to the counties in which they were
situated, thus passingthe responsibilityof recla-
mation on to the counties.The billspecifiedthat
the county courts were "authorized and re-
quired, as soon as practicable, to have said
overflowedand swamp lands drained and re-
claimed." The courtswouldthen be allowedto
sell the lands at sheriffs' sales.

By 1852, the remaining wetlands located in
southeast Missouri were also donated to their

respective counties; however, no effort was made

by the counties to carry out the provisions of the
statUte. Reclamation was an expensive proposi-
tion. Realizing that, ifleft up to the counties, this
land would never be reclaimed, the legislatUre,in
1855, authorized the county courts to sell the
lands without requiring prior reclamation. As a
result, many large tracts of land were sold at

public auction for next to nothing. For example,
an 80,000-acre parcel in Stoddard County was
sold in 1868 for $663, which is 8/10 cent per
acre (Nolen, 1913).

During the mid to late 1800s, much of the
land waspurchased by the railroadand timber
industrieswhowere more interestedin harvest-

ing timber than in drainage. With abundant
water and relativelywarm growingseasons,cy-
press, oak, gum, and tupelo trees thrived and
grewto enormous sizes. Basedon censusdata,
forestedwetlandsin southeastMissouridecreased

by 257,000 acres during the period 1870 to
1890 (Korte and Fredrickson, 1977). From
1900 to 1920, forested wetlands in southeast
Missouridecreasedby595,000acres(Korteand
Fredrickson,1977).

Technologicaladvances,such as the dipper
dredge, made large scaledrainage of wetlands
feasibleandacceleratedthe developmentofthese
areas during the early 1900s. People formed
drainagedistricts to take advantageof the rich
agricultUralpotentialofsoutheastMissouri.The
progressiveloss of Missouri's southestern for-
estedwetlandsfrom 1650to 1975isdepictedin
Figure2.

The LittleRiver DrainageDistrict, incorpo-
rated in 1907, is an exampleof a largedrainage
district project. The primary objectiveof the
project was to make the Little River Swamp,
among others, suitable for agricultUre. The
district was90 miles long, from 4 to 30 miles
wide, and contained approximately 500,000
acresof richalluvialbottomland(Nolen, 1913).
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Figure 2. Loss of lowland hardwood forests in southeast Missouri, 1650-1975 (adaptedfrom Korte, Fredrickson, 1977).

The district provided drainage outlets for an
additional 614,000 acresof non-wetlandand a
systemfordivertingrunofffromanother750,000
acres of Ozark highlands. Construction lasted
from 1914-1929. Approximately$11 million
werespentmovingalmost88millioncubicyards
ofearth usedin constructionof thechannelsand
levees(Nolen, 1913).

The HeadwaterDiversion Channel diverted

the Castor and Whitewater Riversdirectlyinto
the MississippiRiversouth of Cape Girardeau.
This diversion,alongwith other projects,elimi-
nated inflow to the Bootheel (DNR, 1986).
Appendix 3 depicts the drainage systems of
southeast Missouri as of 1974. By 1912, ap-
proximately 3.5 million acres of wetlandshad
been targeted for drainageby the 191 drainage
districts that had formed throughout the State
(Nolen, 1913). This extensivealterationof the
natural ecosystem,through the removalofwater
from the land, resultedin the successfulcreation
of highly productivecropland.

Chapters 244 and 245 of the Revised Statutes
of Missouri (1986) define current private drain-
age rights and the authority of levee districts.
The owner of any swamp and overflowed land in
Missouri has the right to construct any ditch, tile
system or levee necessary to drain his/her land.

In doingso,the land owner alsohas the right to
go through or acrossany tract of land between
his/her land and the outlet for the drainage
waters.

Chapter 245 of the RevisedStatutesdefines
the poweroftheboardofsupervisorsoncea levee
districthas beenestablished. "The ownersof a

majorityof the acreagein any contiguousbody
of swamp,wetor overflowedland...mayform a
leveedistrictfor the purposeof havingsuchland
and other property reclaimed and protected
fromthe effectsof overflowand other water, for

sanitaryor agriculturalpurposes."

The elected board of supervisors isauthorized
and empowered to "straighten, widen, change
the course and line of any levee i.nor out of said
district; to fillup any creek, drain, channel, river,
watercourse or natural stream; and to divert or
divide the flow of water in or out of said

district;...to construct any and all of said works
over any public highway, railroad right of way,
track: easement, railroad or other right of way "
"The board shall levy a uniform tax...within
such district... for the purpose of paying expenses
incurred or to be incurred in organizing the said
district,..." as well as "levy an annual benefit fee
on improvements on certain tracts of real estate
in said district."
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ian timber, sandbars, wetlands, and other habitat

types will be destroyed within the active erosion
belt. Upon completion of the project, 148,000
acres of agricultural land will have been created
(CaE, 1981). Appendix 4 shows the progres-
sive changes that occurred as a result of the
Missouri River Bank Stabilization and Naviga-
tion Project.

Another major cause of wetland losses in
Missouri was the channelization of the Missouri

and Mississippi rivers by the United StatesArmy
Corps of Engineers (CaE). Initiated in 1912,
the Missouri River Bank Stabilization and Navi-

gation Project was authorized to construct and
maintain a 9-foot deep by 300-foot wide naviga-
tion channel and bank stabilization works on the

Missouri River from Sioux City, Iowa to the
mouth. Dikes and revetments were constructed

that induced deposition behind the structures
until the land elevation was high enough to
warrant clearing for agriculture or other uses.

The U.S. ArmyCorps of Engineers'Missouri
RiverBankStabilizationand NavigationProject
Final FeasibilityReportand FinalEnvironmen-
tal Impact Statement for the Fish and Wildlife
Mitigation Plan (1981) estimated the environ-
mental impacts of the project through the year
2003. Prior to the first authorization of the

project in 1912, the MissouriRiver,fromSioux
City, Iowa, to St. Louis, Missouri, wasa wide,
meandering river and host to a diversity of
aquatic and terrestrial habitats. The natural
components ofa riverflood-plainareillustrated
in Figure 3. Direct
lossesof approximately
100,200 acres of pri-
marily shallow water
aquatic habitat have
occurred or will occur
within the 300,000
acres formerlycovered
by the natural channel
area of the river(CaE,
1981).lnaddition,ap-
proximately85percent
or 309,000 of the
365,000 acresof ripar-

Figure 3. Natural com-
ponmts ofa riverflood-plain
(U.S. Corps of Engineers,
1981).

In addition to the Missouri and Mississippi
rivers, many other streams and rivers in the state
have been channelized or dammed. Missouri
ranked fourth in the nation for total number of

dams, with an inventory of3,600 dams that met
the criteria of 25 feet in height or 50 acre-feet
(CaE, 1982). In 1979, the Missouri Depart-
ment of Conservation conducted a survey of
stream alterations and found that Missouri had

lost 3,997 miles of stream from channelization

and impoundments (Fajen, 1979). This num-
ber represents second through eighth order
streams; firstorder, the smallesttributary streams,
are not included. Tally results may be correlated
to the direct loss of wetlands hydrologically
connected to the natural stream system. The
alteration of the natural hydrology either drowns

-~~ ~~ V".i
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Landward ~ ~<:.
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(result of damming) or starves (result of
channelization) the wetland of water, resulting
in degradation or elimination of the wetland.

SUMMARY

Wetlands, along with upland forests, savan-
nas, and prairies were once substantial and di-
verse components of Missouri's original land-
scape. In the past, wetlands were considered
worthless. Within two years after receiving the
federally donated 4.8 million acres of swamp and
overflowed lands, Missouri had transferred title
to the counties, which in tUrn had sold it to the

public, thus passingon the reclamationresponsibil-
ity Congress had originallyassignedto the state.

The logging industry was first to gain eco-
nomicallyfromthis "worthlessland" byharvest-
ing the enormous cypress,tUpelo,gum and oak.
trees that grew in the lowlandswamps.

Paralleling the national trend, the majority of
wedand conversionswere made possible by drain-
ing or diverting water to facilitate agricultUral
production. Southeast Missouri was home to
about one-half of the state's original wetlands.
Only 2 percent of its original wetlands remain.

Large-scale,and widespread channelization
and damming havealsocausedthe degradation
or eliminationasignificantnumber ofwetlands.

A5 a state, we are now faced with the fact that

less than 13 percent of our original wetland
resource remains. Wetland lossescontinue to
occur in Missouri. Missourimust strivetoward

meetingthe challengeof identifyingand recon-
ciling physicaland environmental limits with
the developmentof its natUralresources. Wet-
lands now account for only 1.4 percent of the
state's surface area.

HOW DO WETLANDS FUNCTION?

INTRODUCfION

Considerableliteratureexistson the subjectof
wetlandfunctionsand values,not allofwhich is
in agreement. Wetland hydrologyismost often
discussed in terms of the timing, frequency,
duration of inundation or satUrationand water

depth. Because the stUdy of wetlands is a
relativelynewscience,the manycomplexitiesof
wetlandfunctionsare not fullyunderstood. The
technical natUre of evaluating wetland func-
tions, and the interactions between functions,
make a simpleexplanationdifficult. Not every
wetland performs all functions, nor can one
function beexplainedin isolationfromanother.
The followingdiscussionhas been kept general
and is not inclusive.

FUNCTIONS

Functions are the physical, biological, and
chemical interactionsof a wetlandwith its sur-

roundings. Like any natural system, wetland
processesareinterconnectedwithin and outside
of the wetland boundary. Changes in a water-
shed,which alter the hydrology,willaffecthow
a wetland functions. Similarly, changes to a
wetlandcan affectother areasof the watershed.

The presenceof water in a wetland, and the
nutrients dissolvedin that water, facilitatehigh
plant productivity. Freshwater wetlands are
comparable to tropical rain forests in terms of
natUralproductivity, as illustrated in Figure 4.
The diversevegetationfound in wetlandsis the
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Figure 4. N~t productivity ofs~lect~d ~cosystems[g11r1Iy~arJ(Tin", 1984).

basis for the food chain and attracts inverte-

brates, amphibians, reptiles, mammals, resident
and migratory waterfowl, shore birds, and song-
birds. Besides providing food, the prolific and
diverse vegetation also provides breeding and
nesting habitat as well as cover from predators.
Wetlands are also principal spawning, nursing,
feeding, and staging areas for many lake, stream,
and river fish species. Many speciesof fish and
wildlife are dependent upon wetlands for some
part of their life cycle.

This diversityand abundanceof organismsis
directly linked to the presence of water and its
unique chemical make-up. Timing, depth.
frequency,and duration ofthe waterpresentare
factors in water availability. Water chemistry
and availabilityare products of the watershedin
which the wetland is situated. Sourcesof water
in a particular watershed include runoff from
adjacent upland areatand from discretesources

such as streams or rivers. Consequently, wet-
landsare veryvulnerableto land usechangesin
surrounding nonwetlandareas.

In addition to the influences of the surround-

ing watershed, many factors within the wetland
affect the productivity and diversityof lifeforms.
For example, slight variations in ground eleva-
tion within awetland create small but significant
variations in frequency, depth, and duration of
saturation or inundation by water. These
elevational differences result in a diversity of
biological communities within a single wetland
system.

A streamor riverthat hasa visibleamount of

suspendedparticlesis.said to have a high sedi-
ment content, and isoften referred to as" muddy"
or "dirty." Many wetlands have the ability to
remove these sediments from inflowing water.

The speed of moving water determines itsability

10
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to carry sediment; the faster the water, the more
sediment it can carry. When movingwater slows
down abrupdy, it isno longer capable of carrying
the load, and the sediment "drops out" of the
water to the bottom of the wedand. Water

velocity is decreased in a wedand for one or both
of two reasons. First, mostwedands are relatively
fIat, offering very lime incentive for water to go
anywhere very quickly. Second, water is slowed
by "bumping" into the dense vegetation typi-
cally found in wedands.

down into lessharmful, lessmobile forms. As
partoftheir normalgrowth,somewedandplants
metabolizecommon pollutants such as phos-
phorus and nitrogen. Wedand plants mayalso
break down or absorb toxic substances,includ-
ing some heavymetalsand pesticides.

While nutrients area necessarycomponentof
any natural ecosystem,overloadingof nutrients
may result in a number of problems. A familiar
example is algal blooms, which create toxic
conditions and causefishkills. Microorganisms
living in the water and in associationwith wet-
land vegetationcan reduceexcessnutrients and
some pollutants by chemicallybreaking them

Evaporation

Figure 5. Hydrologic
procmes affecting wd-
land creation (adapted

ftom Vaught and Bow-
master, 1983).
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reducing runoff, wedand plants alsogivewater a
chance to soak into the soil where it can be
utilized.

Wedand depressions and the organic material
in them, such as logs, twigs and leaves, tempo-
rarily hold water from a storm or flood event.
Just as a dry sponge can soak up more water than
a wet one, the storage potential of a wedand is
greatest after periods of low rainfall. This tem-
porary storage of water is another way wedands
function to reduce storm runoff and associated

negative impacts. In a similar fashion, wedands
may also act as overflow areas during a flood
event. When a stream or river tops its banks,
flood-waters spread acrossthe flood-plain reduc-
ing water velocities and flood peaks. The stabi-
lizing effect of wedands on peak flood flows is
depicted in Figure 6. Through their moderating
influence, wedands behave like natural reser-

voirs. holding flood waters then releasing them
slowly. The water may be released by seeping
into the subsurfacewhereitmayserveasasource
of recharge to an underlying aquifer, or it may be

Wetlands

..

releaseddownstream,through base-flow.long
afterthe rainhasstopped.Maintainingoverflow
areas by leavingthem in a natural state. helps
reduce floodheightsand damagedownstream.

SUMMARY

Althoughthevariousand interconnectedfunc-
tions performed by wedands are difficult to
quantify.weknow that. depending on site spe-
cificconditions,wedandsreduce floodheights.
improvewater quality, reduce runoff and ero-
sion, providean environment for a diversityof
plantand animallife,and help sustainbaseflow
of adjacent streams or rivers during drought
conditions.

BecauseMissouri'swedand resourcehas de-

creasedso drastically,the overallability of the
remainingwedandsto perform the same func-
tionhasbeengreadyreduced.Many fragmented
and degradedwedands no longer function as
natural wedands once did. Wcdands function

most effectivelyin complexesand act as buffer
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zones between upland and aquatic ecosystems.
In manny instances.natural wetlandhydrology
has virtually been eliminated by widespread
channelization. dams. drainage and levee
systems. real estate development. and unwise

land-use management. Degradation of the re-
mainingwetlandsis occurringdue to alteration
of the natural hydrology.overloadingof nutri-
ents. pollutants. and sedimentation.

WHY SHOULD WE PROTECT OUR WETLANDS?

INTRODUCfION

Wetland values may be defined as the eco-
nomic or environmental benefits that humans
receive from them. Environmental benefits tend

to be intangible. cumulative. and long term.
therefore making them difficult to measure in
dollars. This isunfortunate in asociety that often
defines value by short term. economic gain. For
this reason. and when possible. economic statis-
tics relevant to Missouri are included in the

following discussion of wetland values.

WATER QUALI1Y IMPROVEMENT

Wetlands are important to maintaining water
quality because they remove sediment and excess
nutrients and pollutants from the water that
flows through them. Wetlands are the kidneys
of the land. naturally filtering non-point source
pollutants. This process is especially important
around lakes where excessphosphorus and nitro-
gen from residential development may cause
algal blooms and associated fish kills. Wetlands
also help reduce soil erosion. Missouri ranks.
fourth in the nation for soilerosion (SCS. 1989).
Weclands remove the eroded soil which would
otherwise enter our streams. rivers. lakes. and

reservoirs. In addition. wetland vegetation sta-
bilizes stream beds and shorelines. However. the

seven tons of topsoil lost per acre per year from
non-federal cropland (SCS. 1989) is too much

for wetlands to assimilate. and they slowly or

quicklyfill in. Unretarded. increasedsedimen-
tation may reducethe lifespan of our reservoir
systemsand causeincreasesin the maintenance
costs of our industrial and municipal water
intake facilities.

FLOOD DAMAGERmUCfIoN

With two major rivers and approximately
4.000 other streams and rivers in the state. flood

damage reduct~on is extremely important to
Missourians. Many of Missouri's remaining
wetlands occur in river flood-plains. These
riparian wetlands have the natural ability to
moderate the effects of a flood event (Figure 6).
Reductions in the height and volume of flood
peaks result in a decrease in damage to life and
property. Channelization of Missouri's rivers
and streams has caused the elimination of ripar-
ian wetlands. exacerbated flood conditions. and
created the need for structural solutions. For

example, many of the dams in Missouri were
built for the dual purpose of flood control and
recreation. The extensive network of levees

throughout the state is another structural at-
tempt to control the effects of flooding.

Government payments for flood-related dis-
aster assistance total millions of dollars annually.
and several billion more have been invested in
structural measures to control floods. Missouri

is ranked. by the National Flood Insurance

Program. nearthe top of the list in flood damages
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compared to other states. From 1978 through
the end of 1990, the National FloodInsurance
Program paid almost $117 million in flood
insuranceclaimsin Missouri (FederalInsurance
Administration, 1991). These figures cover
flood insurance and do not include other costs
associatedwith flood damages. The National
FloodInsuranceProgramprovidesreducedflood
insurance premiums to citizens living in com-
munities that implement flood reduction pro-
grams; maintaining or creating wetlandsis rec-
ognized in this program.

There areboth safetyand economicconsider-
ations in maintaining wetlands in the flood
plains, as recognized by the Federal and State
EmergencyManagement Agencies. The once-
vast network of wetlands associatedwith our

streams and rivers provided the natural flood
protection that we are payingfor now.

OPEN SPACE AND PASSIVE RECREATION

Open space generally refers to natural, unde-
veloped areas in an urban setting. These open
spaces, because of their location, can be utilized
and appreciated by a great number of people.
Because of the popularity of these areas, many
city administrators are incorporating open space
into their city development plans. Many people
value undeveloped areas around their homes.
Consequently, many commercial and residential
real estate developers are getting a higher profit
return on land adjacent to natural areas.

Passive recreation, which includes activities

such as natUre study, bird watching, hiking, and
nature photography, is not limited to urban
centers. Because there are fewopen spaceoppor-
tunities in cities, passive recreation tends to
occur more in rural or smaller city areas. In

1989, more than 453,000 people visited Big
Lake, Big Oak Tree, and Pershing State Parks
where wetlands are featUred. A study of Missou-

rians' outdoor recreational behavior showed that

68 percent of all Missourian's participated in
hiking, 15 percent in nature photography, and
22 percent in bird watching or nature study
(DNR, undated). These open spacesand recre-
ational areas benefit the state economically
through associated expenditures for identifica-
tion books, cameraequipment, hiking and camp-
ing gear, binoculars, and travel expenses.

FISH ANDWILDUFE

As one of the most productiveecosystemsin
the world, wetlandsare the life support system
for an incrediblediversityof plant and animal
species.The food,breeding,nesting,spawning,
and predator escape habitat provided by wet-
lands are to a great extent responsiblefor the
recreationalopportunitiesMissouriansreceive.
Recreationand tourism are closelytied to fish
and wildliferesourceswhich are in turn tied to
wetlands. In 1990,touristsspentapproximately
$6.1 billionin Missouri (MissouriDepartment
ofEconomicDevelopment,1991). During that
sameyear,the MissouriDepartment of Conser-
vation (MDC) licensedalmostonemillionfish-
erman, with almost 250,000 of those holding
combination fishing and small-gamehunti~g
permits (MDC, unpublished).In 1989, MDC
licensed 21,967 duck and 27,473 waterfowl
hunters (MDC, unpublished). A statewide
surveyofwaterfowlhuntersin 1988indicatedan
average annual expenditUre of $8.6 million
(Humburg, 1990). The importanceofwetlands
to fish, waterfowl,and certaingamespecieshas
long been recognized,due to the popularity of
hunting and fishing. Wetlands are similarly
important to much of Missouri's other native
wildlife.

MISSOURI'S RARE AND ENDANGERED SPEOES

The feeding, breeding, nesting, spawning,
and cover habitat provided by wetlands is even
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morecriticalfor rareand endangeredplantS,fish
and wildlifespecies. Almost 35 percent of the
nation's rareand endangeredwildlifespeciesare
either located in wetlandareasor are dependent
upon them (National Wetlands PolicyForum,
1988). The "Rare and Endangered Speciesof
MissouriChecklist" providesthe followingsta-
tisticson Missouri'srareand endangeredspecies
which depend on wetlands for survival: 100
percentofthe fishspecies,68 percent ofthe bird
species, 27 percent of the mammals, and 43
percent of the floweringplantS(MDC, 1991).

WATER SUPPLY STABIUZATlON

Some wetlandshelp to stabilizesurfaceand
ground watersuppliesbypromoting infiltration
and aquiferrecharge. Rechargeto economically
andecologicallyimportantaquifersismorelikely
followinga majorstorm or floodeventin which
the water was retained in the wetland for more

than a brief period of time. The likelihoodof
infiltrationisalsogreaterin the upstreamreaches
of the watershed. Wetlands also help sustain
base flow conditions in streams and rivers by
slowly releasingwater long after the rain has
stopped. This is particularly valuable during
periodsofdrought. The gradualreleaseofstored
water is usually more beneficial to fish and
wildlife downstream than sudden peak flows,
although peak flows may be necessaryfor dis-
persal and germination of some wildlifeplant
foodsand the upstream migration of fish.

MAINTAINING MISSOURI's BIODIVERSITY

Biological diversity may be defined as the
variety oflife. Biodiversity is often described at
three fundamental levels: 1) species diversity; 2)
genetic diversity; and 3) community or ecosys-
tem diversity. Biodiversity occurs on many
scales, from local, through regional, to global. It
is also dynamic or changing through time.
Biodiversity is often used as an indicator of the

relative health of a particular ecosystem or of the

total environment. A lack of biodiversityis an
indication of natUral imbalance. Species or
populationsdo not existin isolation,rather they
coexistwith other speciessharingthe sameenvi-
ronment. Abusinessanalogyfortheelimination
of biodiversitywould be the monopolizationof
a world market, which eliminatescompetition,
raisesprices,and threatens world economy.

Wetlandsplaya criticalrole in preservingthe
great varietyand abundance of the world's life
forms. In Missourialone,nearlyone-quarter of
the state'snativeplant speciesand their diverse
geneticvarietiesrelydirectlyon wetlands. Soci-
ety benefits from maintaining biodiversity
through wetland preservation becausecurrent
and futUregenerationsdependon the long-term
health and viabilityof our environment.

EDUCATION AND REsEARCH OPPORTUNITIES

Because Missouri has lost approximately 90
percent of itS original wetland resource (SCS,
1985), remaining wetlands have become in-
creasingly important for educational and re-
search purposes.

Because of their general accessibility in both
urban and rural settings, wetlands offer great
opportunities for education. The highly diverse
nature of wetlands challenges stUdentS,teachers,
and research scientistSto integrate the disciplines
of zoology,botany, hydrology,agronomy and
ecology.

Only in the past few decades have we begun
to realize the many functions and values of
wetlands. Our knowledge about different wet-
land types is for the most part isolated in separate
literaturesandscientificcirdes. Researchisneeded

to understand the complex natUral hydrology of
wetland systems in order to effectively manage
and restore degraded wetlands. Research is also
necessaryto understand the needs of the rare and

endangered species dependent on wedands.
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The natural ability of wetlands to improve
water quality has created a surge of new research
into the utilization of man-made wetlands for

treating municipal, agricultural, livestock, and
mining waste-water. While constructed wet-
lands for waste-water treatment do not function

as natural wetlands, knowledge of natural wet-
land functions is necessary for their develop-
ment.

SUMMARY

Value is a subjective concept. What is valu-
able to one individual, may be worthless to
another. One way of defining value is an
equivalent in money, goods, or services for
something exchanged How much and who pays
for the results of a wetland being exchanged for
another land use? The answer to "how much"

is difficult and sometimes impossible to deter-
mine. The answer to "who pays" is everyone.
We pay our city and state governments to main-
tain a supply of dean water, dispose of our waste,
and manage stormwater runof£ Missourians
paid over $4 million in annual flood insurance
premiums in 1990 (Federal Insurance Adminis-
tration, 1991). We also pay for hunting and
fishing privileges and for the dams and levees
that provide structural flood control. Preserving
the remaining wetlands will not eliminate these
costs, but "trading off wetlands" has certainly
contributed to them.

These questions illustrate the difficulty in
assigning a monetary value to wetlands. Often
times we do not have the technology to deter-
mine the dollar value of wetlands. This does not

make their value zero by default.

WHAT TYPES OF WETLANDS ARE IN MISSOURI?

INTRODUCfION

Just as the earth's rivers and streams can be
likened to the arteries and veins of the human

body, so can wetlands be compared to our
kidneys. Wetlands share a number of similarities
with the human body. Both "bodies" outWardly
appear quite simple when in fact they are incred-
ibly complex chemical, physical, and biological
systems. Wetland scientists, like medical doc-
tors, pursue years of education and training all
the while making new discoveries. However,
this knowledge needs to be conveyed in terms
that can be understood by others. What exactly
is a wetland? Is it the same thing as a swamp?
What makeswetlands distinguishable from other

types of natUralsystems? These are all good
questions. Mitsch and Gosselink (1986) listed

the following characteristics:
1)Wetlands are distinguished by the presence

of water.

2) Wetlands have unique soils that differ from
adjacent uplands.

3) Wetlands support vegetation adapted to
wet conditions, and conversely are charac-
terized by an absence of flood-intolerant
vegetation.

In addition to the presence of water, unique
soils, and vegetation adapted to wet conditions,
wetlands have a number of other characteristics

that distinguish them from other ecosystems yet
make them more difficult to define:

4) Although water ispresent for at least part of
the time, the timing, frequency, and dura-

tion of flooding or soil satUration varies
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considerably from wedand to wedand.

5) Wedands are often found at margins be-
tween deep water and terrestrial uplands
and are influenced by both systems.

6) Wedands vary widely in size. ranging from
less than an acre to hundreds of acres.

7) Wedand location can vary gready from
rural to urban regions.

8) Wedand conditions. or the degree to which
the wedand is influenced by humans. varies
gready from region to region and from
wedand to wedand.

A commonly held misconception is that wet-
lands are under water 100 percent of the time. A
soil that is saturated in the root zone. saturated

to the surface. or inundated. yields the same
result--anaerobic conditions. Wedands undergo
wet and dry cycles that are essential to their
ecology. They rely on constandy fluctuating
water levels to maintain produCtivity. Not only
are plant establishment and growth controlled
by water. but pulsations within the system make
food supplies available for a diversity of animals.
Wedand hydrology isoften described in terms of
timing (what time of the year water is present).
water depth. frequency (how often is water
present) and duration (how long is the water
present). The combinations of timing. fre-
quency. water depth or soil saturation. and
duration vary from season to season and year to
year for most wedands.

It is important to note that wedands are not
deep-water habitats. Deep-water habitats are
open water areas that generally have a mean
annual water depth greater than 2 meters. lack
true soil. and are either unvegetated or support
only floating or submerged macrophytes. Light
does not usually penetrate beyond 2 meters in
depth. thus eliminating the plant's ability to
photosynthesize. A body of water whose depth
precludes the growth of emergent vegetation.
and whose substrate isnonsoil. does not meet the

criteria of awedand. Wedands are usually found

at the interface between true terrestrial ecosys-
tems. such as upland forests and grasslands. and
true aquatic systems. such as deep lakes and
oceans.

NATURAL WETLAND TYPES

The following categories of Missouri wet-
lands describe naturally occurring ecosystems
that havenot beendisturbedbyman'sactivities.
Each wedand type is described in terms of its
undistUrbedsoil. hydrology.and vegetation.as
wellas where in Missouri it maybe found.

SWAMP

Swamps are forested areas where surface water

is present for most of the year. including signifI-
cant portions of the growing season. Their soils
are very poorly drained. and include thick layers
of peat or muck. Swamps are domina~ed by bald
cypressand water tupelo. with understories open
or filled with plants such as buttonbush, water
elm and swamp privet. Although this type of
wedand is considered to be the "wettest." even

swamps undergo draw-down periods that are
essential for the reproductive cycle of the trees
adapted to survive in them.

Swampsare limited to Missouri's southeast
lowlands. but may also be found in sinkhole
ponds and depressionsin uplands or river ter-
raceswithin the southeast Ozarks region. The
geographiclimitation of swampsis the result of
the extent that cypress and water tupelo's may be
found to natUrallyexist (Figure7).

SHRUB SWAMP

Shrub swamps are non-forested wedands.
dominated bywoodyvegetationthat is flooded
or containswaterallor most of the year. includ-
ing significantportions of the growing season.
The hydrologyofshrub swampsisessentiallythe
sameas that of the swamp.the differencebeing
that shrub swampsare found abovethe latitUde
that swampvegetationnaturallyexists. Soilsare
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deep and verypoorlydrained,consistingof peat
or muck over alluvialdeposits. Shrub swamps
are dominated bybuttonbush ineither scattered
clumps or dense thicketS, in associationwith
scattered herbaceousemergentsor free-floating
aquatic plantS.

Shrub swamps are found statewide in inun-
dated depressions of oxbow ponds and sloughs of
stream and river flood-plains, as well as in the
basins of sinkholes or other depressions in up-
land settings.

FORESTED WE11.AND

Forested wetlands, sometimes referred to as

flood-plain or riparian wetlands, are forested
areas that periodically flood or contain standing
water or satUrated soils for short to prolonged
periods during the dormant season. Forested
wetlands remain dry for the greatest portion of
the growing season. These wetlands are charac-

Figure 7. Distri-
bution of bald cyprm
in the southeastern

United States (adapted
ftomMitsch, Gosse/ink,
1986, after Litt/e,
1971).

terized by a combination of high species diver-
sity, density, and high productivity. Examples of
forested wetland tree species include black wil-
low, pin oak, sycamore, American elm, green
ash, silvermaple, pecan, and river birch. Vegeta-
tion on the forest floor varies from abundant and

diverse during drier periods to scarce during the
wettest periods.

Forested wetlands are typically adjacent to,
and influenced by, streams and rivers statewide,
with their character, species composition, and
structure varying according to their location
within the landscape and the hydrology of the
site.

MARSH

Marshes are a diverse group, unified by the
fact that they are deep-soil wetlands dominated
by herbaceous emergent plantSthat are primarily
grassesand sedges. They contain standing water,
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or satUratedsoils, for prolonged periods of the
growing season. Dominant plant species in-
clude reed canary grass,cattail, bullrush, spike
rush, arrowhead, smartweed,and sedges.

Most marshesare foundalongflood-plainsof
larger streams and rivers,but they may also be
foundalongthebordersofnaturalpondsandlakes,
sinkholeponds,and otheruplanddepressions.

WET MEADOW

Wet meadows typically have deep, moist-to-
saturated soils, and standing or flowing water is
present for only brief to moderate periods during
the growing season. Vegetation isdominated by
a variety of sedges and rushes, forbs, and grasses,
mostly prairie in nature.

Wet meadows are found along river and
stream flood-plains,alongthe narrowdrawsand.
headwaters of small streams, and in upland
depressionsthroughout Missouri,but lesscom-
monly in the Ozark regions.

FENS AND SEEPS

While fensand seepsare two distinct typesof
wetlands,they aredescribedtogetherbecauseof
their common water source and their relative

scarcityin Missouri. Fensand seepsaredistinc-
tive from the other wetland types described
herein. Their formationand existenceisdriven

by groundwater, not surface water. Conse-
quently, fens and seeps are characteristically
saturated (not inundated)throughout thegrow-
ingseasonof mostyears.Groundwaterprovides
oxygenated,mineral-richwaterto fensand seeps
that is generallynot availableto the other wet-
land types. Water chemistry may vary from
alkaline to acidic,dependingon the geologyof
the area. Fensand seepsare coveredbygrasses,
sedges, or reeds, but may occasionallybe for-
ested. Because of these diverse and unique
conditions, fensand seepsarehometo anumber
of the state's rare and endangeredplant species
like the snake-mouth orchid and the queen of

the prairie. Both fens and seeps are generally
small, mostly one-half to ten acres in size, with
variable soil depths.

Fens and seepsare scattered throughout the
Ozark regionof Missouri,along streamterraces
and at the baseof slopes.

POND AND LAKE BORDERS

Pondsare characterizedby shallow(lessthan
2 meters) water and rooted vegetation. Most
pondsarewetlands.The center of a lake,on the
other hand, is characterized by deep (greater
than 2 meters)water and a lack of vegetation.
Deep permanent water does not constitute a
wetland. The borders of lakes, however, are
often vegetatedbysubmerged,aquatic, floating
vascularplants, algae,and perennial vegetation
characteristicofwetlands. Examplesof possible
vegetation include lotus, arrowhead, rose mal-
low, pickerelweed,and a variety of sedgesand
rushes.The waterin thesewetlandsoccasionally
drawsdownduringthegrowingseason,creating
mud flatsthat supponherbaceous,annualflower-
ingplants,andseedlingsofperennialherbs,shrubs,
and trees.

Natural ponds an41akes form when a stream
or river changes its course, leaving a natural
depression which contains water. They are found
in flood-plains of larger rivers and streams
throughout Missouri. This category also in-
cludes sinkhole ponds of karst regions in the
MissouriOzarks.

STREAM BEDS

Wetlands mayalsoexistwithin the channels
of Missouri'sstreamsand riverswhere frequent
floodingconstantlyscours and redepositssub-
strates of mud, silt, sand, gravel, or boulders.
Streambed wetland vegetation ranges from a
wide varietyof pioneeringannuals, perennials,
and tree seedlingsthat establishon muds, silts,
and sands between flood events, to the more

permanent shrub and young tree communities
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that form on gravel washes of Ozark streams.
Examplesof vegetation might include willow,cot-
tonwood and sycamore saplings,smanweed, and
water willow.

SUMMARY

The characteristicsthat distinguishwetlands
from other ecosystemsmakea cleardefinitionof
their boundaries difficult. This section has

presented a general description of the water
regime, soil character, vegetation,and possible
landscapepositionsassociatedwitheighttypesof
naturalMissouriwetlands:swamp,shrubswamp,
forestedwetland, marsh,wet meadow,fensand
seeps,pond and lake borders, and stream beds.
The wetland typesdescribedin this publication
have been correlatedwith existingwetlandclas-
sificationsystemsasshowninAppendix5. Clas-
sificationsystemscorrelatedinclude: Cowardin
et aI., Circular 39 (FWS),SCS wetlandclassifi-
cationsystem,andThe NaturalTerresuialCom-
munities System (Nelson, 1985).

The singular purpose of this section is to
describe the variety of natural wetland types
found in Missouri. The wetland descriptions
presented assume that the wetlands have not
been disturbed by human activity. The many
terms used to describethe presentdaystatusof

wetlands parallel the different purposes they are
beingusedfor. The definitions found in Appendix
6 are presented to describe the current condition
of the wetland and the nature of the influences

upon it. Most wetlands require more than one
term to describe their status. For example, a
created wetland could have been degraded and is
now being restored and managed as a duck club.

Each of the eight wetland types describedin
this sectioncanstillbe found in Missouri. Some
are more abundant than others, but all are
substantiallydiminishedin terms of their origi-
nal extent. Swampsare the hardest hit wetland
typein termsofwetlandloss.There arestilla few
significantuactsofmarsh, forestedwetland,and
wet meadowleft in Missouri.

It is important to realizethat wetlandsdo not
existin isolation.They interactwith the myriad
of other wetland and nonwetland ecosystems
within the watershed.These interactionsinflu-

encewetlandformationand continuedviability.
Becauseof the varietyof land-use management
practices in the state, the sustainabilityof the
remainingwetlandsisthreatenedbyanumber of
factors,includingchannelization,leveedevelop-
ment, sedimentation,overloadingof nuuients,
chemicalrunoff, and bank erosion.

WHAT IS THE OFFICIAL DEFINITION OF A WETLAND?

INTRoDucnoN

The previous section describes Missouri
wetland types, and correlates those types to
the other existing wetland classification sys-
tems. How can such a diversity of wetland

types be encompassed in a single definition?

The very characteristics that distinguish
wetlands from other ecosystems make them
difficult to define. Missouri has no official

wetland definition. This section presents
federalwetlanddefinitionsthat havebeenestab-

lishedto implementspecificfederalregulations
and programs.
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,
WETI.AND DEFINITIONS BYSOURCE

u.S.ARMYCORPSOFENGINEERS,

U.S. ENvmONMENTALPROTECnONAGENCY

"Those areasthat are inundatedor satU-

rated by surface or groundwater at a fre-
quency and duration to support, and that
under normal circumstancesdo support, a
prevalenceof vegetationtypicallyadapted
for life in satUratedsoilconditions. Wet-

lands generallyinclude swamps,marshes,
bogs, and similarareas.".

This wetland definition is used to administer
Section 404 of the CleanWater Act, 1977.
Wetlands are just one of the "watersof the
United States" that are regulatedunder the
Act.

U.S. DEPARTMENTOFAGRICULTURE,SOIL

CoNSERVATION SERVICE

"Wetlands are defined as areas that have

a predominance of hydricsoiland that are
inundatedorsatUratedbyswfaceorground-
water at a frequency and duration suffi-
cient to support, and under normal cir-
cumstancesl do support, a prevalenceof
hydrophytic vegetation typicallyadapted
for life in satUratedsoilconditions,except
lands in Alaskaidentifiedas havinga high
potential foragricultUraldevelopmentand
a predominance of permafrostsoils."

This wetlanddefinitionisusedto identifyand
map wetlands specificallyon agricultUrallands
to assessfarmers'eligibilityforbenefitsunderthe
Food SecurityActof1985, and its 1990amend-
ment, the Food,Agriculture,Conservation,and
Trade Act.

U.S. DEPARTMENT OF THE INTERIOR, FISH AND

WllDLIFE SERVICE

"Wetlandsarelandstransitionalbetween

terrestrialand aquatic systemswhere the
water tableis usuallyat or near the surface
or thelandiscoveredbyshallowwater. For
purposes of this classification,wetlands
must have one or more of the following
three attributes: (1) at least periodically,
the land supports predominantly hydro-
phytes, (2) the substrate is predominantly
undrainedhydricsoil,and (3)the substrate
is nonsoil and is satUratedwith water or

covered by shallow water at some time
during the growingseasonof each year."

This wetlanddefinition is being used to pro-
duce National Wetland Inventory maps. The
definition includesvegetatedand nonvegetated
wetlands, recognizingthat some types of wet-
lands lack vegetation, for example, mud flats,
sand flats,and rockyshores.

FEDERAL INTERAGENCY CoMMITTEE FOR

WETLANDDELINFATION(989)

All three of the federaldefinitionsexplained
aboveare conceptUallythe same in that they all
addressthreebasicelements:hydrology,vegeta-
tion, and soils.

The four federal agencies (CO E, SCS, EPA,
FWS) cooperatively produced a manual to elimi-
nate the confusion of state and local govern-

ments, property owners, and developers who
were being held to different wetland definitions
by separate federal agencies.

IUnder normal circumstances refers to situations in which the vegetation has not been substantially altered by hwuan
activi ties.
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Produced in January of 1989, the Federal
Manual for IdentifYin&and Delineatin&Turis-
dictionalWetlandsisa technicaldocumentwhich

does not offer a single wetland definition but
rather, defines the specificcriteria necessaryto
identify a wetland in the field. Three technical
criteria must be met for an area to be identified

as a wetland: (1) hydrophytic vegetation, (2)
hydricsoils,and (3)wetlandhydrology,whichis
the driving force behind all wetlands. The
manual's purpose is not to classifya wetland,
onlyto determine if one ispresentor not, and to
delineate its boundaries.

DISCUSSION

The 1989 Federal Manual For IdentifYine
and Delineatin& TurisdictionalWetlands was
scheduledforreviewandrefinementafteritsfirst

yearof usein the field. Proposedrevisionsto the
1989 manual were published in the federal
register August 14, 1991, and open to public
comment. The revisionswere producedby the
federalagenciesratherthantheFederalInteragency
Committee for Wetland Ddineation (FICWD),
whichwrote the manual. The proposedchanges
haveset off a Hurryof controversyfrom a wide

varietyofinterests. Proponentsof the proposed
revisionsadvocatethat the 1989manualsignifi-
cantlyexpandedthe areaspreviouslyclassifiedas
wetlands. Opponents of the proposed revision
advocate that the changes are politically, not
scientificallybased,and are technicallyinvalid.

The proposed revisions to the interagency
manual have had a direct impact on COE and
SCS activities. Until the revisions are finalized,

the COEhas been mandated by Congress to use
the 1987 COE Wetland Delineation Manual to

administer the Section 404 Pro,gram. Similarly,
the SCS has been directed to stop sending wet-
land determinations to individuals until the
revisions are official.

SUMMARY

Missouri does not have an official definition
of a wetland. While each of the three federal
wetland definitions differ in the choice and

arrangement of words, each is based on the three
elements of a wetland--hydrology, hydric soil,
and hydrophytic vegetation. Each definition
presented originated at the federal level to fulfilla
different and specificpurpose.

IS THERE A MAP WHICH SHOWS THE LOCATION OF MISSOURI'S
WETLANDS?

INTRODUcnON

Missouri has no single, comprehensivewet-
land inventory. Missouriwetlandsarecurrently
being mapped by the u.S. Fish and Wildlife
Serviceand by the u.S. SoilConservationSer-
vice. Some identification and delineation of

wedands is also being done by the Missouri

Department of Conservation, the u.S. Army
CorpsofEngineersand the u.S. Environmental
ProtectionAgency. This chapter describesthe
methods and statusof wetland inventory map-
ping effortsunderway.
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,
WETLAND INVENTORY BYAGENCY

U.S. DEPARTMENT OF THE INTERIOR, FISH AND

WUDUFE SERVICE

The Fishand WIldlifeSelVicebeganitsNational
Wetlands Inventory (NWI) in 1974. The purpose
of the Inventory is to collect scientific informa-
tion on the characteristics and extent of the

nation's wedands and to produce detailed maps
depicting that information. Due to their bio-
logical and economic significance, coastal wet-
lands and wedands along major river systems,
such as the Missouri and Mississippi Rivers,
were the first to be inventoried. The Emergency
Wedands Resources Act of 1986 recognized the
importance of the National Wedands Inventory
and mandated completion of the mapping by
1998 as wellas a "status and trends" report every
five years.

The NWI maps are based on information.
obtained from analysis of aerial photographs.
Wedands are identified by one or more of the
followingattributes:

1. At least periodically, the area supports
predominandy hydrophytes;

2. The substrateis predominandyundrained
hydric soil;and

3. The substrate is nonsoil and is saturated
with water or coveredby shallowwaterat
some time during the growing seasonof
each year.

These wedands are then classifiedaccording
to an ecologicalsystem devised by LewisM.
Cowardinet al. (1979) in ClassificationofWet-
lands and Deepwater Habitats of the United
States. The classificationhierarchyof wedands
and deepwaterhabitats, showingSystems,Sub-
systems, and <;:lassesisdiagrammed inAppendix
7. The five systems include Marine (open
ocean); Estuarine (tidal wedands with ocean-

derived salts); Riverine (rivers or channels);
Lacustrine(lakes), and Palustrine (shallowfresh-

water, usually vegetated). Only the last three
systems are relevant in Missouri.

The status of the National Wedands Inven-

tory for the state of Missourias of April 1990 is
shown in Appendix 8. The Missouri NWI is
expectedto becompletedbylate 1994,however,
mostof the statewillbemappedin someform by
the end of 1992. Availableformatsincludelines .

delineatingwedand boundarieson topographic
maps, plasticoverlays,or aerialphotographs.

AnexampleofaNationalWedandsInventory
mapcompletedfora Missouri7~5'quadrangleis
shown in Appendix9. NWI maps areavailable
at a scaleof 1:24,000 and can be obtained from
the U.S. Fishand WildlifeServiceby calling1-
800-USA-MAPS.

U.S. DEPARTMENT OFAGRICULTURE

SOIL CoNSERVATION SERVICE (SCS)

In 1989, the SoilConselVationSelVicelaunched

an inrensivewedand inventory program for use in
implementing the Food SecurityAct of1985. The
SCSclassifieswetlandson &rmswhere the owner is

receivingUSDA benefits. The Swampbusrerpro-
visions of the Act specify that a landowner who
converts and plants a wedand to an agricultural
commoditycropbetweenDecember23,1985,and
November 28, 1990,mayloseany USDA program
benefitsbeingreceived.AkerNovember28, 1990,
conversionaloneofthe wedandswillmakeaperson
ineligiblefor USDA program benefits.

For 75 countiesin Missouri,the SCSwill be
completing a wedand inventory on all farms.
The inventoryincludesthose that are receiving
USDAbenefitsaswellasthosethat do not. For

counties in the Ozark regionof Missouriwhere
fewwedandsexist,mappingis only being done
on lands of USDAprogram participants.

The SCS wedand maps are based on informa-

tion taken from U.S. Geologic SUlVeytopo-
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graphic sheets, NWI maps, soil maps, and USDA
Agricultural Stabilization and Conservation Ser-
vice (ASCS) color slides. In addition, the SCS

developed 7 and IS-day, 50 percent chance,
water surface elevation profiles for most rivers
and streams in Missouri. This flood information

is added to 7.5' topographic maps and used as
another reference for making wetland delinea-
tions. This information iscompiled and mapped
onto ASCS 1:12,000 black-and-white aerialpho-
tographs.

The wetland classificationsystem used by
SCS reflectsitsspecificrole in administeringthe
Food SecurityAct. In this system,wetlandsare
classifiedinto one of fivecategories:

1. Convened Wetland (CW), or one that has

been drained, cleared, dredged, filled, leveled, or
otherwise manipulated to produce an agricul-
tural commodity after December 23, 1985.

2. Prior Convened Cropland (PC), or a wet-
land that was convened to cropland and planted
prior to December 23, 1985,

3. FarmedWetland (FW), or a wetlandthat
has been partiallyconvened, but still exhibits
wetland characteristics such as flooding or
ponding for an extended period of time. The
area has been used to produce an agricultural
commodity prior to December 23, 1985,

4. Wetland (W), or one that has not been

altered in any way and has a predominance of
hydric soils and under normal circumstances
supports aprevalence ofhydrophytic vegetation.
In Missouri, this category may possessa qualifier
which reflects the wetland's dominant vegeta-
tion, that iswooded CWw), shrub CWs),pasture
CWp), emergent CWe), or open water CWo),

5. AnificialWetland (AW),ora wetlandthat
wasconstructed in an areathat wasnot wetland
at the time of construction or disturbance.

Pan ofan SCSmap completedforMissouriis
shown in Appendix 10. The status of the SCS
mappingeffon in Missourias ofJanuary 1991,
isshowninAppendix 11. The U.S.Depanment
of Agricultureprogram panicipants are mailed
copiesofwetlandmapspertainingto their prop-
erty. The wetlandmapsare storedat individual
county ASCS offices on 1":1000' scaleaerial
photographs. See Appendix 12 for the ASCS
county officelocations in Missouri.

MISSOURI DEPARTMENT OF CONSERVATION

The Missouri Depanment of Conservation's
Natural Heritage Database is an inventory of
wetlands and other natural features owned or

managed by their depanment, as well as other
high-quality wetlands (MDC, undated). The
database is the state's clearinghouse for informa-
tion about our natural heritage; for example,
sitings of rare or endangered plants and animals
or the location of a fen. This inventory may be
most useful in cataloging high quality, natural
wetland communities and sites with rare and

endangered species.

U.S. ARMYCoRPS OFENGINEERSAND

U.S. ENvmONMENTALPROTECTIONAGENCY

The U.S. Army Corps of Engineersand the
UnitedStatesEnvironmentalProtectionAgency,
though not officiallyconductingwetlandinven-
tOries,havemadewetlanddelineationsthat have
been used in making jurisdictionaldetermina-
tionsofwetlandsregulatedunder Section404 of
theCleanWaterAct. Thesedatabasesarelimited.

INTERAGENCY INVENTORY EFFORT

Recently,theMissouriDepanments ofNatu-
rat Resourcesand Conservation, and the U.s.
Soil Conservation Serviceand U.S. Fish and

Wildlife Servicehave been working towards a
common wetland database for use by these
agencies.
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AMemorandum ofAgreementhasbeensigned
to develop a coordinated, interagencyeffon to
complete and digitizea Missouriwetlanddata-
base.In 1991,DNRrequestedfundingfromthe
GeneralAssemblyfor the automationofwetland
inventories in the depanment's GeographicIn-
formation System,but funding hasnotyet been
received.

The Depanments of Natural Resourcesand
Conservation have developed a pilot project,
fundedby the CorpsofEngineers,to identifythe
problems and differencesassociatedwith com-
bining and automating the SCS inventoryand
the F&WS's NationalWetland Inventory. The
pilot area is along the MissouriRiverin Boone
County and includes the MDC Eagle Bluff
Wildlife Area. This project is scheduledto be
completed by the Corps of Engineersby Sep-
tember 1992.

SUMMARY

The U.S. Fishand WildlifeServiceisrespon-
sible for completingthe National Wetland In-
ventory, which scientificallyidentifiesthe type
and extentofwetlandin the United States.The

U.S. Depanment of AgricultUre'sSoilConser-
vation Serviceis producing maps only of those
wetlandsfoundon farmedland. The U.S.Army
CorpsofEngineersand the U.S. Environmental
Protectionagencyhavemade limited and unof-
ficial wetland inventories associated with the
administration of the Section 404 Program.
The MissouriDepanment of Conservationhas
inventoriedonlythosewetlandsownedor man-
agedby them. A cooperativeeffon isunderway
to developa common wetland database to be
used by all agenciesinvolved.

WHAT REGULATORY PROGRAMS AFFECT MISSOURI WETLANDS?

INTRoDucrroN

Two federalprogramsand onestateprogram
address Missouri's wetlands from a regulatory
perspective. None of the three programswere
created for the specificpurpose of protecting
wetlands; rather, wetland protection has been
added to their respectivepurviews.These regu-
latory programsprotect Missouriwetlandsin a
very limited wayand are discussedbelowunder
their title and statute.

FEDERAL REGUIATORY PROGRAMS

SECflON 404 PROGRAM.CLEANWATERAcr (As

AMENDED BY THE WATER OUALITY Acr OF

12m

LFAD AGENCY: UNITED STATESAR~ CORPS OF

ENCINms

LAw:

Under Section 404(a) of the Clean Water Act,

a permit is required from the Corps of Engineers
for the discharge of dredged or fill material into
any "water of the United States." Waters of the
United States are defined by the Corps as navi-
gable waters; tributaries to navigable waters;
waterbodies adjacent to these waters; wetlands;
and isolated waterbodies. Under this law,

wetlands are also considered "special aquatic
sites" because of their significant ecological
characteristics.

REGULATED AC11V/71ES:

Examplesof activitiescoveredunder Section
404 includechannelization,if the dredgedma-
terial is deposited in any water of the United
States;clearingof vegetationin a wetlandwhen
performedbyheavyequipment, such as a bull-
dozer;placementofrip-raporotherstructUresto

25



stabilizeerosion;and the ftllingof a wetlandfor
residential, commercial,or other development.
Farmed wetlands are defined in a Corps of
Engineers Regulatory Guidance Letter dated
September 26, 1990, 'as farm lands that have
been manipulated and cropped before Decem-
ber23,1985, that areinundated 15ormoredays
during the growingseason,or contain potholes
or playas,are considered (FarmedWetlandsare
also subject to 404 jurisdiction).

UNREGULATED ACl1V111ES:

Activitiescurrently not regulatedlunder Sec-
tion 404, which could degrade or eliminate
wetlands includedraining, if the excavationof a
new ditch or clearingof an existingditch does
not involvedepositionof materialsin watersof
the United States; clearing of vegetation or
excavation,if not done byheavymachineryand
dredged materialis disposedof in uplandareas;
lowering of groundwater levels;flooding;and
any uplandactivityeventhough the activitymay
affect a neighboring wetland.

ExEMPTIONS:

Agricultural exemptions existfor normal farm-
ing practices such as plowing, cultivating, minor
drainage, and harvesting for the production of
food, fiber, and forest products. Previously, a
farmer who converted a wetland before Decem-

ber 23, 1985, and therefore exempt under the
USDA farm bill, still might have to obtain a
Section 404 permit &om the Corps of Engineers.
This inconsistency between the two federal pro-
grams had a resounding affect on Missouri
farmers since the vast majority of wetland con-
version occurred long before the December 23,
1985, date. As of September, 1990, the Corps
of Engineers has determined that all "prior
converted cropland" (seepage 23 for definition)
isgenerally exempt from Section 404 regulation.

PERMITS:

Section 404 authorizes the Corps of Engi-
neers to issue two types of permits: 1) general,
and 2) individual.

General permits may be issued on a nation-
wide, regional, or state basis. They cover certain
activities that are similar in nature and have
minimal individual or cumulative environmen-

tal impact. There are 40 general permits in effect
nationwide, covering such activities as the place-
ment of navigational aids and scientific testing or
recording devices. One of the most controversial
nationwide permits (Number 26) allows dis-
charge into isolated wetlands if the Corps of
Engineers is notified, There are certain criteria
that activities must meet to fall under the pur-
view of nationwide permits.

In addition to the 40 nationwide permits,
Missourialsohas 12statewidegeneralpermitsin
effect. These additionalgeneral permits cover
activitiessuchastheconstructionofsmallbridges,
irrigationstructures,andutility lines. Although
an individualpermit maynot be required if the
activity falls within the criteria of a general
permitcategory,the CorpsofEngineersencour-
agesindividualsto contact them before under-
taking any activities in waters of the United
States.

Individualpermitsrequirean applicationwhich
issubjectto apublicinterestreviewthat includes
an evaluationof the environmental impacts of
the project. Environmentalcriteriaaredesigned
to protect the chemical,physical,and biological
integrityofa waterbody. Section325.3(c)(I) of
the Clean Water Act contains a list of factors
commonly used for evaluatingan application,
but it shouldbe noted that the regulationsstate,
"All factorswhich may be relevant to the pro-

IMarch 2,1991, the parties in North Carolina Wildlife Federation v. Suerman agreed to settle the lawsuit on the basis that
EPA and CO E would clarify the discharge of dredged material to include certain activities that have the effect of destroying
or degrading any area of waters of the United States, which include wetlands. Regulations implementing this agreement

are expected to be published for public cement in the Federal Register in June 1993.
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,
posal will be considered including the cumula-
tive effects thereof; among those are conserva-
tion, economics, aesthetics, general environ-
mental concerns, wetlands, historic properties,
fish and wildlife values, flood hazards, flood

plain values, land use, navigation, shoreline ero-
sion and accretion, recreation, water supply and
conservation, water quality, energy needs, safety,
food and fiber production, mineral needs, con-

siderations of property ownership and in gen-
eral, the needs and welfare of the people." The
Section 404 (b)(I) guidelines state that the
discharge should not be allowed if there is a

"practicable alternative" that would accomplish
the project purpose and have a less adverse
impact on the aquatic environment. For non-
water-dependent projects in wetlands, such an
alternative is presumed to exist, and the burden
is on the applicant to clearly demonstrate other-
wise to the district engineer.

Mitigation for adverse impacts may also be
required as a condition of issuanceof either a
generalor individualpermit. Amemorandumof
agreementbetweenthe Corps of Engineersand
the EPA (February 7, 1990) concerning the
determinationof mitigation,statesthat an indi-
vidual permit applicant should: 1) avoid im-
pacts, 2) minimize, rectify, or reduce impacts
over time, and 3) compensate for unavoidable
impacts.

ENFORCEMENT:

The Corps of Engineers and EPA have en-
forcementauthorityunder the CleanWaterAct.
The Corps of Engineers'main responsibilityis
for permit compliance. Once a permit hasbeen
issued,the Corpsis responsibleforensuringthat
the terms of the permitare met. The Corps can
also forward to EPAcasesthat involve flagrant or
repeat violations, or where the Corps of Engi-
neers recommends that a penalty be assessed.
The main enforcement responsibility of the EPA
involves violations by parties who never ob-
tained :l permit.

OTHER AGENCY INVOLVEMENT

u.s. ENvIRONMENTAL PROTEcnON AGENCY:

Pursuant to Section 404, EPA and the Corps
co-developed guidelines (Section 404 (b)(I)
Guidelines) to specify disposal sites for dredged
or fill material. These guidelines are used during
permit review. The EPA has the authority to: 1)
establish the jurisdictional scope of waters of the
United States, 2) interpret Section 404(f) on
exemptions, 3) review projects for environmen-
tal impacts, 4) oversee state assumption of the
494 program, and 5) pursue enforcement ac-
tions on unpermitted activities.

Under Section 404( c) of the statute, EP A has

final veto power over a Corps permit, and can
designatewhere fillisprohibited due to adverse
impacts. This veto power has neverbeen exer-
cisedin Missouri.

u.s. FISHAND WILDLIFESERVICE:

The U.S. Fish and Wddlife Service has Section

404 responsibilities under the Fish and Wddlife
Coordination Aa of 1934, National Environmen-

tal Policy Aa of 1969, and the Endangered Species

Aa of 1973. The FWS provides advisory com-
ments and recommendations to the Corps ofEngi-
neers on the potential impacts on fish, wildlife and
rdated environmental resources.

The Corps of Engineers must ensure that the
proposed permit action does not jeopardize the
continued existence of federally-listed or pro-
posed threatened or endangered species, or de-
stroy or adversely modify listed or proposed
designated critical habitat. The Fish and Wild-

life Service assists in evaluating impacts of rare
and endangered species.

STATE AGENCIES:

Commentsfromstateagenciesareconsidered
in the Corps of Engineers', Section 404 deci-
sions. Under Section401 of the Clean Water

Act, D NR must certifYth:lt the proposed activity
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will not violate state water quality standards. If
Section401waterqualitycertificationisdenied,
the Corpsmust denythe 404 permitapplication.

PUBLIC:

Section 404 of the Water Quality Act requires

the Corps to notify the public of any permit
application. Upon the request of any citizen, a
public hearing must be held, unless the District
Engineer determines and documents in writing
that the issues raised in the request are insubstan-
tial or that a public hearing would serve no valid
interest. The boundaries of the U.S. Army Corps

of Engineers' Districts in Missouri, and contact
information for each, isprovided in Appendix 13.
Appendix 14 correlatesthe county nameswith the
code numbers used to identify them.

RIVERS AND HARBORS ACT OF 1899.
SECTION 10

LEAD AGENCY: UNITED STATES ARMy CORPS OF

ENGINEERS

LAw:
Section 10 of the Rivers and Harbors Act

requires a permit for construction or excavation
in, over, or under "navigable waters" of the
United States. Navigable waters include those"
historically used for navigation, as well as those
which may be developed for navigation in the
fUture. In the latter case, the Corps determines
if a water body is navigable or not. Jurisdiction
for Section lOin Missouri extends only to the
ordinary high water (OHW) of the freshwater
body. Most wetlands are above the 0 HW mark.
In Missouri, the Lake of the Ozarks, the Osage,
Mississippi, and Missouri rivers are the major
navigable waters. Lower reaches of the riversare
also considered navigable. (Big Blue, Gascon-
ade, Grand, and Lamine).

REGULATED AC11Vl11ES:

The Riversand Harbors Act regulatesa broader

array of activities than does Section 404, but over

a much more limited area. For example, in a
navigablewaterway,the followingactivitieswould
require a Section 10 permit but may not require
a Section 404 permit: channel clean-out, vegeta-
tive clearing, marina expansion which requires
no fill, and dredging where the spoil isdeposited
in an upland area. Conversely, if a project
involving filling in a waterway or wetland is not
on a navigable river, only a Section 404 permit
is required. In 1968, the Corps of Engineers was
required to consider public interest concerns in
their review of Section 10 permits. Ecological
effects are part of that review.

ExEMP110NS:

No exemptions are allowed.

OTHER AGENCY INVOLVEMENT:

As with 404 permits, the U.S. Fish and Wtldlife
Service and other federal and state agencies may

comment on Corps of Engineers public notices.

STATE REGULATORY PROGRAM

SEcnON 401 PROGRAM.CLEANWATERACT. (AS

AMENDED BY THE WATER QUALITY ACT OF 1987)

AND CHAPTER 644. MISSOURI CLF,ANWATER LAw

OF 1973 (AND SUBSEQUENT MODIFICATIONS).

LEAD AGENCY: MISSOURI DEPARTMENT OF

NATURAL RESOURCES, WATER POLLUTION

CONTROL PROGRAM

LAw:
The intent of Section 40 1of the Clean Water

Act was to uphold state water quality standards
and to avoid pollution resulting from activities
allowed by a federal license or permit. Federal
permits or licenseswhich could impact awetland
include Section 404, EPA issued National Pollu-

tion Discharge Elimination System (NPDES),
and the Federal Energy Regulatory Commission
(FERC). Under Section 401, state certification

is required from all states with water quality
standards, before issuing a federal permit. Mis-
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souri adopted water quality standards in Chapter
644 of the Missouri Clean Water Law of 1973,

and consequently all waters of the state, includ-
ing wetlands, are protected at least by general
narrative criteria. Recent revisions to the stan-

dards now specify that wetlands adjacent to
streams shall be protected by the same criteria as
established for the stream.

REGULATEDACI1VIl1ES:

Examples of activities that may be covered
under Section 401 include: channel mainte-

nance dredgingon largeriverssuch as the Mis-
sissippiandMissouri,smallhydropowerprojects,
construction of retainingwalls,sand and gravel
dredging, bridge construction, and fill in wet-
lands.

UNREGULATED ACI1VIl1ES:

Currently, any activity which does not re-
quire a federallicenseor permit, also does not
require Section401 certificationl. Such activi-
ties that could negativelyimpact wetlands in-
clude draining, some clearing of vegetation,
excavation, lowering of ground water levels,
flooding,and any upland activities.

ExEMP110NS:

There are no exemptions. The scope of the
review can include all activities of the permit and
their potential impacts.

ENFORCEMENT:

Enforcement of Section 401 is the responsi-
bility of the Department of Natural Resources.
Denial of Section 401 certification results in the

mandatory denial of the federal permit or license
in question. In Missouri, a decision to deny 40 1
certification is subject to administrative appeal
to the Clean Water Commission.

SUMMARY

The main regulatory tool used to protect
wetlandsinMissouriisSection404 ofthe Clean

Water Act. Under this act, the Corps ofEngi-
neersregulateonlythe dischargeofmaterialinto
watersof the United States,which includewet-
lands. Section404 permit issuanceisdependent
upon the Department of Natural Resources
certificationthat the proposed activitywill not
violateMissouriwater quality standards.

WHAT NON REGULATORY PROGRAMS AFFECT MISSOURI WETLANDS?

INTRoDucnoN

There are many nonregulatory programs that
directly or indirectly affect Missouri wetlands. It

should be noted that many private philanthropic
organizations do a great deal of wetland protec-
tion through land acquisition and lobbying ac-

tivities. This discussion, however, has been

limited to state and federal agency programs and
activities. Specifics are discussed under the
subheadings of the appropriate agency or orga-
nization.

IMarch 2, 1991, the parties in North Carolina WildlifeFederationv.Suermanagreed to settle the lawsuiton the basis that
EPA and CO E would claril}-the discharge of dredged material to include certain activities that have the effect of destroying
or degrading any area of waters of the United States, which include wetlands. Regulations implementing this agreement

are expected to be published for public coment in the Federal Register in June 1993.
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FEDERAL AGENCY PROGRAMS AND
ACTIVITIES, BYAGENCY

UNITED STATES DEPARTMENT OF AGRICULTURE

Farmers who receive benefits from one or

more USDA programs must comply with the
swampbusterprovisionsofthe 1985FoodSecu-
rity Act, alsoknown asthe Farm Bill. Participa-
tion in USDAprograms, includingcrop insur-
ance, disasterpayments,and pricesupport pro-
grams isvoluntary. Acompletelistingof USDA
programssubjectto the swampbusterprovisions
is provided in Appendix 15.

The 1985Food SecurityActwasamended in
1990 by the Food, Agriculture, Conservation,
and Trade Act. The 1990amendmentscontain

severalnew provisionsthat pertain to wedands.
The conservationprovisionsof the Act are ad-
ministered by the USDA'sAgriculturalStabili-
zationand ConservationService(ASCS)and the
Soil Conservation Service (SCS). The SCS is
responsiblefor mappingwedands(seepage22),
and the ASCSadministersand enforcescompli-
ance. One of the severalgoalsof the 1990Act is
to protect from degradation land with highly
erodible soil and wedand areas.

The Swampbusterprovisionof the 1990Act
states that if a wedand was converted after

November 28, 1990, to makeproduction of an
agricultUral commodity possible, the farmer
becomes ineligiblefor USDA Department of
Agriculture benefits. This includesconversion
to forageproduction. Wedand conversionbe-
tween December23, 1985, and November 28,
1990, did not causean individual to be out of
compliancewith USDAprograms. During that
time period, the plantingofan agricultUrecom-
modity triggeredthe swampbusterpenaltieson
these convened wedands. The landownernow
must restore the converted wedand before re-
enrolling for benefits. However, if the conver-

" d d h "" al ffnslon IS eeme to ave a mInim euect on

wedandvalues~restorationmaynot berequired.
The minimal effect exemption also allows for
mitigationof wedand valueslost in the conver-
sion of certainwedands. Under the 1990 Farm

Bill,graduatedpenaltiesexist in casesof "good
faith" conversion. "Good .faith" refers to a

wedandconversionor the plantingofan agricul-
tural commodityon a convertedwedand with-
out an intent to violatethe swampbusterprovi-
sion. A good faith exemption requires restora-
tion of the convened wedand.

The 1990Actalsocontainsthe Environmen-

talConservationAcreageReserveProgram,which
consistsof two components-the Conservation
ReserveProgram(CRP); and the Wedand Re-
serveProgram(WRP).

CRP, initiatedin 1985, nowprovidesfor 10-
15 year contracts with landowners to remove
highly erodible land or other land of environ-
mentalconcernfrom production. Under CRP,
the landownerreceivespayment from the U.S.
DepartmentofAgriculturein the formofrent or
as"paymentin kind," in whichfederally-owned
grainwasgivenin the amount equalto what the
land would produce if farmed. Wedands, as
delineatedby the SCS,wereeligiblefor CRP in
the lasttwooutofninesign-upperiodsunder the
1985 Farm Bill.

The Wedand ReserveProgram encourageswet-
land restorationand protection. In 1992, Missouri
was chosen as one of nine states funded to imple-
ment the WRP on apilot basis.Other stateschosen
include Minnesota, Iowa, Mississippi, Louisiana,
California,New York,WlSCOnisn,andNonh Car0-

lina. The purpose of the Wedands Reserve
Program is to restore and protect wedands on
private lands. Under this program, the USDA
willpurchaseeasementsfrom private landown-
ers and providea costshare of up to 75 percent
torestorewedands.Wedandsidentifiedasfarmed

or prior-convened, as well as functionally-de-
pendent adjacentlands, a.reeligiblefor WRP.
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U.S. DEPARTMENT OF THE INTERIOR. FISH AND

WILDUFE SERVICE

Under the Emergency Wetlands Resources
Act of 1986, the U.S. Fishand WildlifeService
wascalled upon to establishnational as wellas
regional'Wetlands PriorityConservationPlans."
A RegionIII (MO, IL, IN, lA, MI, MN, OH,
WI) Wetland Concept Planhasbeendeveloped
to identify types and locationsof wetlandsthat
should be given priority for federaland state
acquisition and restoration. The Emergency
Wetlands ResourcesAct also provides for the
protectionofwetlandsbyincreasingcooperative
efforts in the managementand conservationof
wetlandsand by increasingacquisitionthrough
purchase or easements.

The 1985Farm Billrequiresthe USDAagen-
cies to consult with the U.S. Fishand Wildlife
Serviceon allswampbusteractivities.The FWS
isalsoprovidedwith the opportunityto propose
and accept conservation easements placed on
Farmers Home Administration program lands
(i.e., inventory properties, loan applications/
debt restructuring). The FWShasreviewedover
600 FmHA inventory tracts in Missouri and
recommended placement of wetland conserva-
tion easementsor fee title transferson approxi-
mately 160 tracts. Wetlands and bottomland
hardwoods will be restored on the majority of
these tracts. In addition, the FWS provides
landowners with financial and technical assis-
tanceto restorewetlandsenrolledin the Conser-
vation ReserveProgram.

The FWS acquires lands and interests in
lands,suchaseasementsor leases,forthe conser-
vation of fish and wildlifeand to providewild-
life-orientedpublic useforeducationand recre-
ation. Included in these lands is the National
Wildlife RefugeSystem,consistingof over400
areas nationwide. Missouri has four National

Wildlife Refuges--Mingo,Squaw Creek, Swan
Lake, and Mark Twain. They are managed
primarilyformigratorybirdsand federally-listed
threatened and endangeredspecies.

Studies are currently underway to assessthe
potential forestablishingtwonewnationalwild-
life refugesin Missouri, one near New Madrid
and theotheralongthe MissouriRiver. Funding
for FWS acquisitions comes from the sale of
federal Duck Stamps, entrance fees to some
national wildliferefuges,import taxes on arms
and ammunition, donations, and from appro-
priations under the Land and Water Conserva-
tion Fund Actand the MigratoryBird Hunting
StampAct.

Under the authority of the EndangeredSpe-
ciesAct,the FWSprotectswetlandsupon which
listed speciesdepend, and through "Recovery
Plan", enhance, restore, and protect such wet-
land habitats.

Historically, the FWS has researched and
reported on the statUsof the nation's fish and
wildliferesources.The nationalwetlandstrends

analysisexaminedwetlandlossesand gainsfrom
the mid-1950s to the mid-1980s. Under the
EmergencyWetlands ResourcesAct, the U.S.
Fish and Wildlife Service is responsible for
completing the National Wetlands Inventory
before 1998. The NationalWetland Inventory
uses the Cowardin, et al., (1979) classification
system. Missouri's inventory is expected to be
completein 1993. In addition, the FWS must
prepare the wetlands status and trends report,
which is due to Congresseveryfiveyears.

U.S. ARMYCoRPS OFENGINEERS

The U.S. Army Corps of Engineers is in
charge of the Upper MississippiRiver Basin
EnvironmentalManagementPlan, the purpose
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of which is to protect and rehabilitatethe envi-
ronmental resources of the Upper Mississippi
River and to guide future river management
decisions. In Missouri, the program coversthe
section of the Mississippi River north of the
mouth of the Ohio River. Federal funds are

appropriated annually to support the program.
The Environmental Management Plan funds
habitat improvement projects to restore and
preservefishandwildlifehabitat. SeveralprojectS
areunderwayin Missouri. Resourcemonitoring
and analysis,recreation, and river trafficmoni-
toring are other Environmental Management
Plan program activities.

The Corps of Engineersalsocoordinatesac-
tivitieswith the U.S. Fish and WildlifeService,
the Upper MississippiRiver BasinAssociation,
and the fivestatesthat border the upper Missis-
sippi River.

The MissouriRiverFishandWildlifeMitiga-
tion Plan is a cooperative effort between the
Corps of Engineersand the statesof Missouri,
Nebraska, Iowa,and Kansas,to restorefishand
wildlifehabitat lost on the MissouriRiver. The

mitigation plan was required after the Corps of
Engineersdetermined that modificationsmade
to the MissouriRiver for navigationalpurposes
were not completely finished in 1958, and,
therefore,subjectto the FishandWildlifeCoor-
dination Act. The Fishand WildlifeCoordina-
tion Act states that fish and wildlifeshould be

given equal consideration with other project
features.

The Fish and Wildlife Service's1980 "Fish

and WildlifeCoordinationActReport" wasthe
catalyst for the authorization of the Mitigation
Plan. Planningobjectivesforthe MissouriRiver
include increasingacresof habitat (particularly
flood-plain habitat), habitat quality, wildlife
populations, and human useof theseresources.

NATIONAL PARK SERVICE, U.S. DEPARTMENT OF

THE INTERIOR

The National Park Service manages more
than 80 million acres oflands and waters across
the United States and Trust Territories. It is the

responsibility of the National Park Service to
conserve, proteCt and manage a wide variety of
unique natural, scenic, recreational and cultUral
resources. Included in the 354 unitS of the

National Park System are a diversity of wetland
types, ranging from the sawgrass marshes of the
Florida Everglades to the tUndra of Denali Na-
tional Park in Alaska.

In Missouri,the National Park Serviceman-
agesthe OzarkNationalScenicRiverways,which
includes 134milesof the Current andJack Fork
rivers. Within the Ozark National Scenic

Riverways,natural wetland communities are
quite common in the transitionalareasbetween
the terrestrial and aquatic systems along the
ripariancorridorof the riversand their tributar-
ies. They may be periodicallyor permanently
coveredby water from ponding, flooding, and
groundwater sourcescharaCteristicof the karst
terrain in this region. Wetland types include
forestedwetlands,marshes,fensand seeps.

The NationalPark Servicemanagesthe Land
and Water ConservationFund, whichprovides
money for the acquisitionand developmentof
open spacesand other recreationalfacilities. In
Missouri, localgovernmentSmay apply to the
MissouriDepartment of NatUralResourcesfor
use of these funds. The EmergencyWetlands
ResourcesAct of 1986 amended the Land and

Water ConservationFund, requiring that each
StatewideComprehensiveOutdoor Recreation
Plan (SCaRP) specificallyaddresswetlands. In
Missouri, the SCaRP is preparedby the DNR
and will be discussedfurther under the state
activitiesheading.
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UNITED STATES ENVIRONMENTAL PROTECI'ION

AGENCY

The EPA Office of Wetlands, Oceans and
Watersheds,providesguidance, technicalassis-
tance, and financial suppon to state govern-
ments involved in the development of state
wetlands protection programs. The financial
supponto stategovernmentsisprovidedthrough
the State Wetland Protection Grant Program.
Region VII of the EPA, which includes Mis-
souri, is providingfunding for the development
of the Missouri State Wetland Conservation
Plan.

Other program activitiesof the EPA include
the fundingofwetlandresearchprojects.Recent
stUdiesexploredthe alternativeeconomicusesof
wetlands, and threatened and endangered spe-
cies inhabiting Missouriwetlands.

The EPA has also provided funding to the
U.S. Fish and Wildlife Servicefor its National

Wetland InventorymappingeffortsinMissouri.

The EPAsupportsadvancedplanningprojects
to informthe publicofthe locationsandvalueof
wetlands in specificareas.

The EPA sponsorsand helps teach classeson
the use of the FederalManual for Identifying
and DelineatingJurisdictionalWetlands. The
EPA has also establisheda toll-free Wetlands
Information Hotline (1-800-832-7828) to an-
swer questions about wetland regulationsand
programs.

The agencyis alsoworkingwith varioussec-
tors ofthe privatecommunity,includingschools
and the agricultUralsector, to increasepublic
awarenessabout the importanceof wetlands. In
this regard,theEPA,uponrequest, lendsvideos,
fdms, and slide shows, and distributes other
information on wetlandsto governmentalagen-
cies,private organizations,and individuals.

STATEAGENCY PROGRAMS AND
ACTIVITIES, BYAGENCY

THE MISSOURI DEPARTMENT OF CoNSERVATION

(MDC)

The Missouri Depanment of Conservation,
in its roleas the state's fish and wildlifeagency,
has developeda Wetland Management Plan to
guide MDC's efforts in the restoration and
managementof wetlands in Missouri until the
year2000 (MDC, 1989). The wetlandrelated
activitiesof the Depanment of Conservation,
Wildlife, Fisheries, Forestry, Planning, and
NaturalHistorydivisionsarecoordinatedthrough
this plan. The key elements of the Wetland
ManagementPlan are

1. The protection, restoration,and improve-
ment of wetland habitat. MDC conducted an

inventory of publicly-ownedwetlands in Mis-
souri to provide a base of information for this
segmentof the plan. The inventory identifies
future wetland sites to be purchased, manage-
ment strategiesforexistingpublicwetlands,and
cooperativeventures with other agenciesand
private wetland owners to improve protection
on theseareas. MDC hasinitiatedan expanded
private wetlandsprogram in cooperation with
the U.S. Fish and WildlifeService.

2. MDC is activelypursuing the acquisition
of four new wetland areas, expansionof seven
existingareas,and developmentof other pub-
licly-ownedwetlandareas,allof which comple-
ment the North AmericanWaterfowlManage-
ment Plan. Missouriispanicipatingin twohigh
priorityjoint ventures in the LowerMississippi
Valleyand the Upper MississippiRiver-Great
Lakesregions.

3. MDC hasidentifiedpopulationgoalsand
management strategies for various waterfowl,
wildlife, furbearer, and fish species. One of
MDC's goalsis to maintain and increasepopu-
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lations of threatened, endangeredand rare wet-
landsspecies.MDC hasan ongoingprogramfor
restoration of speciesextirpated or rare in Mis-
souri such as the bald eagleand river otter.

4. MDC's Wetland Management Plan ad-
dresseshuman useof wetlandresources,suchas
the establishmentofwaterfowlhunting seasons,
education and interpretation programs, trap-
ping programs, and other hunting and fishing
opportunities.

5. The MDC Plan also identifies futUre

research needs in the areas of 1) response of
wetland habitats and wildlife to management
and recreational use, 2) relationships between
wildlifeand habitats,and 3) population dynam-
ics and life-historyresearch.

MISSOURI DEPARTMENT OF NATURAL REsOURCES

(DNR)

The Department ofNatUralResources,Divi-
sion ofParks,Recreation,andHistoric Preserva-
tion is responsibleforpreserving,restoring,and
managing a diversityof natUralwetlandecosys-
tems through the state park system.These in-
cludewetlandareasfeaturedat BigLakeandVan
Meter State Parks,and old growth bottomland
forests and wet prairies found at BigOak Tree
and PershingStateParks.Allare beingmanaged
to preserveMissouri'snativebiodiversity. Mis-
souriansmaylearnabout theseecosystemsalong
boardwalks,at trailhead kiosks, in visitor cen-
ters, and in natUralistprogramsstatewide.

Afso under the Division of Parks, Recreation,

and Historic Preservation, the Department of
Natural Resources is responsible for developing

the StatewideComprehensiveOutdoor Recre-
ation Plan (SCaRP). A Missouri Wetlands
Priority Plan was added to the 1985-1990
SCaRP, asrequiredby the EmergencyWetland
ResourceAct of 1986. This plan includes a
wetland resource assessment,a description of
protectionstrategies,and recommendationsfor
future planning.

The Missouri Department of NatUral Re-
sources,Divisionof Geologyand Land Survey,
Water ResourcesProgram is developinga State
WetlandsConservationPlan. This publication
is the first part of the plan. This background
informationwill be used to developshort- and
long-term wetlandgoalsas well as specificrec-
ommendationsforachievementof the goals. In
addition, the results of a statewide telephone
surveyare being used to guide the content and
format of a public wetlandeducation strategy.

SUMMARY

The most significant federalprogram, in terms
of the number of people affected in Missouri, is
the "swampbuster provisions" of the 1985 Food
Security Act, commonly referred to as the Farm
Bill. Under this act, farmers who receive USDA
benefits and who convert a wetland after Decem-

ber 23, 1985, may get those benefits reduced or
eliminated.

Other agenciesengaged in various wetland
programs and activities include the Fish and
WildlifeService,Corps of Engineers,National
ParkService,EnvironmentalProtectionAgency,
MissouriDepartment ofConservationandMis-

souri Department of Natural Resources.
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APPENDIX 1

MISSOURI WETLANDS ADVISORY COUNCIL

STATE REpRESFNTATION:

Depanment of Conservation
Depanment of Agriculture
Depanment of Highway and Transponation
Depanment of Natural Resources
Depanment of Economic Development
Depanment of Health
Depanment of Public Safety

FEDERALREpRESFNTATION:

USDA Soil ConservationService

USDA Agricultural Stabilization and
Conservation Service

U.S. Fish and WildlifeService

U.S. Army Corps of Engineers -Kansas City, St.
Louis, Memphis Districts

U.S. Environmental Protection Agency
U.S. Forest Service

FederalHighwayAdministration
National Park Service

LEGISlATIVE REpRESFNTA TION:

Jerry T. Howard, State Senator, District 25
Nolan G. McNeill, State Representative,

District 131

PuBLIC AND PRIVATEREpRESFNTATION:

Privatelandownerand farmer
MissouriFarm Bureau Federation

lzaakWalton Leagueof America
Home BuildersAssociation
AssociatedIndustries of Missouri
The Audubon Society
Delta ResearchCenter
The SierraClub
The ConservationFederation

MissouriMunicipal League
Ducks Unlimited
MissouriAssociationof Counties
Leagueof Women Voters
The Nature Conservancy
MO-AG Industries Council, Inc.
Coalition for the Environment
Water Pollution Control Committee

University of Missouri-Columbia, College of
Agriculture

Soiland Water ConservationSociety
SoutheastMissouri IrrigatorsAssociation
JeffreyL. Bruce and Company
AmericanSocietyof LandscapeArchiteCtS
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APPENDIX 2

MISSOURI WETLAND ADVISORYCOUNQL
COORDINATION PROCESS

State Wedand
Conservation Plan

Component, Draft 1

I

(mail to)

(mail to)

Missouri

Wedand Advisory
Council
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APPENDIX 3

SOUTHFAST MISSOURI DRAINAGE
1974

(Missouri Dcparnncnt of Natural Resources,1986)
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APPENDIX 4

PROGRESSIVEEFFECTS OF THE MISSOURI RIVERBANK STABILIZATION
AND NAVIGATION PROJECT

Without Bank Stabilization and Navigation Project

Midway through Construction of the Project

Ultimate Effect of the Project

Sand Bar ~~..\..:.:,-;.~ TImber ff
Grass IUUIIIIIIIILEGEND: ~

Channel W
Cropland \u"\,,,' \u,,\
(Low Productivity)

Wetland
Cropland \\ \ \ \ \ \ \
(High Productivity)Willow

(Adapted from U.S. Army Corp of Engineers,1981)
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I Missouri F&WS SCS MissouriNatural'Thnestrial
Circular39 Fool} Securi_ty Act* Communities Cowardin et al.

1. Swamp Type?, Wetland Swamp PalustrineForestedWetland

WoodedSwamp (WetlandWoodedor Ponded swamp Cj
WetlandForested)

2. Shrub Swamp Type 6, Wetland Shrub swamp PalustrineScrub-shrubWetland "->
"->,

Shrub Swamp (Wetland Shrub ) Pond Shrub Swamp

3. Forested Type?, Wetland Mesicbottomland PalustrineForestedWetland
Wetland WoodedSwamp (WetlandWoodedor forest(inpart)

WetlandForested) Wetmesicbottomland
forest Q

Wetbottomlandforest 0
Flatwoods(inpart)
Wet-mesicsavanna Cjs: 0

4. Marsh Type 3, Inland Wetland Freshwatermarsh Palustrine Emergent Wetland "-> ><"->
ShallowFresh Marsh Salinemarsh LacustrineEmergentWetland

- V\
and Pond marsh RivertineEmergentWetland

-
8Type4,InlandDeep

FreshMarsh -
0

5. Wet Meadow Type 2, Inland Wetland Wet-mesicprairie PalustrineEmergent Marsh
Z

FreshMeadow WetlandPasture Wet prairie
en

6. Fensand N/A Wetland R:n PalustrineEmergentMarsh
...,

Deepmuckfen
Prairiefen

"->

Forestedfen

Srep
Acidseep
Forestedacidseep

*Subdivisionsinparenthesis Salineseep



Missouri F&WS
Wetland.JYpesCircular39

7. NaturalPonds TypeS,Inland
andLakes OpenFresh

Water

8. Streams N/A

~
~

.Subdivisions in parenthesis

SCS
Foo{J Securi_ty Act*

Wetland
(WetlandOpenWater)
(WetlandEmergent)

Wetland
(open water)

MissouriNatural1emstrial
Communities Cowardin etal.

N/A PalustrineOpenWater Wetland
PalustrineUnconsolidated

Bottom Wetland

PalustrineAquaticBedWetland
LacustrineUttoml Wetland

Sandbar
Gravelwash

RiverineUpperPerennial
(AquaticBed,Unconsolidated
Bottom,Emergent or rock
bottom)

RiverineLowerPerennial

(Unconsolidatedbottom,
Emergent orrockbottom)

RiverineIntermittentStream

Bed (SemiPermanent and
Secronal)

~
~

~
t:::'

X
V\

I

,
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APPENDIX 6

SOME COMMON TERMS USED TO DESCRIBE THE STATUS OF A
WETLAND

ALTERED -Wedand alterationisthe act of

transforming an area that waspreviouslya wet-
land, or is presendy a degraded wedand, into
anotherwedandclassificationtypeand/ormodi- .

fied function.

CONSTRUCTED - Wedandscreatedfor
the purposeof treatingwastewater.

CONVERTED - Wedand conversionis the

act of transforminga wedand into another land
use, such that the wedand is no longerpresent.

CREATED - Wedand creation is the inten-

tional act of bringing a wedand into existence
where one had not previouslyoccurred. Cre-
ation techniquesvary but usuallyentail excava-
tion or the construction of berms, leveesand
water controlstructureswhichestablishwedand

hydrology. Once the hydrologyhas beenintro-
duced, wedand plants maygrownaturally,or it
may be necessaryto transplant desiredvegeta-
tion from other established wedands. Even

when wedand vegetation is established,it will
takean indeterminateamount oftimeforhydric
soils to develop. Thus, created wedands, also
called artificial wedands, may not meet the
criteria for a true wedand for years after its
creation. Theseartificialwedandsmayfunction
to provide moist soil management, waterfowl
and wildlifehabitat, and sediment traps.

DISTURBED - Disturbedwedandsare
formerwedandswhichhavelostallorsignificant
proportions of their naturalwedand plant com-
munities, but arestillwetenoughto function,or
are caused to function as wetlands. Some ex-

amples of land use practices which may cause
wedanddisturbanceareovergrazinginwedands,
clearingof wedand vegetationto producegrain
crops, harvesting of forested wedands along
streamsand rivers,real-estatedevelopment,and
artificialfloodingfor green-treereservoirs.

DEGRADED - Wedand degradationresults
from any development or naturally occurring
condition which results in a decrease in the

acreageand/or function of a wedand site or
complex.

DEVELOPED -Wedand developmentcon-
stitutes any man-made change including, but
not limited to, the construction of buildingsor
other structures,mining,dredging,filling,grad-
ing, paving,excavation,or drilling operations.
Developmentresultsin wedand degradationor
conversion.

ENHANCED -Wedandenhancement isthe

act of increasingthe acreageand/or function of
a degraded wedand, within the same wedand
classificationtype.

INCIDENTAL-Incidentalwedandsarethose

that are unintentionally formed as a result of
human activityand often in locationswhich did
not previouslysupportwedands. Dependingon
sitespecificconditions,vegetationmaybe typi-
cal of any of the natural wedand categories.
Incidental wedands are commonly associated
with farm ponds, drainage ditches, man-made
lakes,graveland claypits, abandoned quarries
and mines, Storm-waterdrainagesystems,and
highwayor road constrUction.
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MANAGED -Managed wetlands are those in
which the hydrology and or vegetation are ac-
tively manipulated to meet specific objectives.

PRESERVED - Wetland preservation is the
maintenance of an area to meet the specific
objective of securing the wetland site or complex
for its inherent values. Wetland preservation is
the active or passive perpetuation of a wetland's
ecological functions and values.

RESTORED - Wetland restoration isthe act

of returning an area that waspreviouslya wet-
land, or ispresentlya degradedwetland, backto
a condition of equal or greater acreageand/or
function within the samewetland classification

type. In many cases,reestablishingthe hydrol-
ogy is sufficient to reactivate the seedbed that lies
dormant in the wetland soil. For example,
restoration of adrained wetland may be as simple
as removing the drainage tiles or plugging up the
drainage ditch that kept the water off the area.
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APPENDIX?

CLASSIFICATION HIERARCHY OF WETLANDS AND
DEEPWATERHABITATS

SVltem

Marine

RinriDc

Lacustrine

Pahutrioe

(Cowardin et aI., 1979)

SubsVltem

Subtidal

Jo.enidal

Subtidal

lo.enidal

Tidal

Lower Pereonial

Upper PereDoial

lotermiuCDt

Umacbc

Unotal
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aua

E Rock Bouom

UacolUolidatedBottom

Aqua.ic Bed
Reef

E Aquatic Bcd

Reef

Rocky Shore
Uocoosolida.ed Shore

Rock Bonom
Uacoo.olidatcd Bouom

Aqua.ic Bcd
Reef

Aquatic Bcd
Reef

Sueambed

Rocky Shore
Uoc:oa.olidatedShore

Emervn' Wetland
Saub--ShtUb Wetland
For_ed Wetland

Rock Bottom
UocoDlolidatcdBottom

Aqua.ic Bcd
Sueambed

Rocky Shore
Uocoosolida,ed Shore

Emcrgeo. Wetland

Rock Bor,om
UacoOlolidatcdBottom

Aqua.ic Bcd
Rocky Shore
UocoOlolidatedShore

Eme.geo. Wetland

§-

UocoDSolidated Bottom

Aqua'ic Bcd
Rocky Shorc
Uocoosolida.ed Shore

Streambed

E Rock Bor,om

UocoDloliclated Bottom

Aquatic Bed

RockBottom

UOCODlOUda,ed Bonom

Aqua.ic Bcd

Rocky Shore

UocoDlolida,ed Shore

Emcrgeo. Wetland

Rock Bottom

UOCODlOUda.ed Bo.tom

Aquatic Bed
Uocoo,oIida.ed Shore

Mo..- Licheo Wedand

Emcrgeo. Wetland

SCNh-ShtUb Wedaod
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APPENDIX 8

STATUS OF THE NATIONAL WETLANDS INVENTORY IN MISSOURI
AS OF APRIL 9, 1992
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APPENDIX 10

EXAMPLE OF A USDA WETLANDS INVENTORY MAPI
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IAppendices 9 and 10 depict the same area.
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APPENDIX 11

STATUS OF THE USDA WETLAND INVENTORY IN MISSOURI
AS OF JANUARY 1,19921

Counties with inventory
on participating and
non-participating farms

Counties with inventory
on participating farms
only_Counties with inventory_on all participating and
some non-participating
farms

.037'
. . . .
.101' ,

,', .-~' '083'
. ~01a: . ' .

: '011':

o 20 40 60 80.........
Scale in Miles

ISee Appendix 14 for correlation of county numbers with county names.
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APPENDIX 12

51

COUN1Y ASCS OFFICE LOCATIONS IN MISSOURI

AS OF JULY 1992

Coun!X Name Address Phone

Adair P.O. Box E

Kirksville, MO 63501 (816)665-3274

Andrew 105 Hwy. 71 W.
Savannah, MO 64485 (816)324-3196

Atchison P.O. Box 128

Rock Pon, MO 64482 (816)744-5328

Audrain .Highway 54 East
Mexico, MO 65265 (314)581-1406

Barry P.O. Box 397 Old
Cassville, MO 65625 (417)847-2862

Banon Box 47

Lamar, MO 64759 (417)682-3571

Bates 611 W. Mill
Butler, MO 64730 (816)679-6112

Benton Rt. I, Box 338D
Lincoln, MO 65338 (816)547-2351

Bollinger P.O. Box 26

Marble Hill, MO 63764 (314)238-2671

Boone 1206 Bus Loop 70 W.
Columbia, MO 65202 (314)443-8701

Buchanan P.O. Box 8399

St. Joseph, MO 64508 (816)364-3927

Buder 313 South Broadway

Poplar Bluff, MO 63901 (314)785-8416
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COUN1Y ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULy 1992

53

Crawford P.o. Box280 Hwy. 8 East
Steelville,MO 65565 (314)775-2312

Dade P.O. Box47
Greenfield,MO 65661 (417)637-5991

Dallas Route 3, Box 80
Buffalo,MO 65622 (417)345-7721

Daviess Hwy. 6 West
Gallatin,MO 64640 (816)663-3703

Dekalb County Box338

Maysville,MO 64469 (816)449-2112

Dent P.O. Box39
Salem,MO 65560 (314)729-3512

Douglas P.O. Box488
Ava,MO 65608 (417)683-4212

Dunklin Box69
239 North Main
Kennett, MO 63857 (314)888-2536

Franklin 409 E. StateSt.
Suite 1
Union, MO 63084 (314)583-2303

Gasconade 316 Hwy. 19 South
Owensville,MO 65066 (314)437-4131

Gentry Box 190
Albany,MO 64402 (816)726-5525

Greene 3003 E Chestnut Expressway
Springfield,MO 65802 (417)831-5246

Grundy Box49
1716Lincoln St.
Trenton, MO 64683 (816)359-2006
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COUNTYASCSOFFICELOCATIONSIN MISSOURIASOFJULY1992

Harrison 100AOuter Road

Bethany,MO 64424 (816)425-7635

Henry 303 C South Vansant
Clinton, MO 64736 (816)885-5567

Hickory Box 167
Hermitage,MO 65668 (417)745-6496

Holt 512 State Screet
Box 196
Mound City, MO 64470 (816)442-3134

Howard Rt. 2, Box61A
Fayette,MO 65248 (816)248-3384

Howell 111Walnut
West Plains,MO 65775 (417)256-7117

Iron P.O. Box457
Pilot Knob, MO 63663 (314)546-7305

Jackson 1972 Copper Oaks Circle
BlueSprings,MO 64015 (816)229-5113

Jasper P.O. Box734

Carthage,MO 64836 (417)358-8198

Jefferson P.O. Box67
Hillsboro,MO 63050 (314)789-2441

Johnson P.O. Box517
Warrensburg,MO 64093 (816)747-8400

Knox RR I,Box64
Edina, MO 63537 (816)397-2222

Laclede Box209
Lebanon,MO 65536 (417)532-5741

Lafayette P.O. Box491

Higginsville,MO 64037 (816)584-7486
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COUN1Y ASCS OFFICELOCATIONSIN MISSOURIASOFJULY1992

Lawrence P.O. Box417
Mount Vernon)MO 65712 (417)466-7107

Lewis Box 98
Monticello)MO 63457 (314)767-5275

Lincoln 750 EastCherry Street
Troy) MO 63379 (314)528-4113

Linn Route 3) Box2290) PershingRoad
Brookfield)MO 64628 (816)258-7265

Livingston 708 South Washington
Chillicothe)MO 64601 (816)646-6220

McDonald P.O. BoxL
Anderson)MO 64831 (417)845-3514

Macon Box365
Macon)MO 63552 (816)385-2616

Madison 285 Jennifer
Fredericktown)MO 63645 (314)783-3692

Maries Box205
Vienna)MO 65582 (314)897-2138

Marion Box 391

Palmyra)MO 63461 (314)769-2235

Mercer Box287
Princeton)MO 64673 (816)748-4385

Miller P.O. Box 10
Tuscumbia)MO 65082 (314)369-2324

Mississippi P.O. Box248
CharlestoWD)MO 63834 (314)683-6096

Moniteau Hwy. 50 West
California)MO 65018 (314)796-4691
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COUNlY ASCSOFFICELOCATIONSIN MISSOURIASOFJULY1992

Monroe Route 2, Box 87A
Paris,MO 65275 (816)327-4137

Montgomery 1013 South Sturgeon
Montgomery City, MO 63361 (314)564-2262

Morgan BoxB
100 S. Burke
Versailles,MO 65084 (314)378-4589

New Madrid 495 A, Hwy. 61
New Madrid, MO 63869 (314)748-2557

Newton RR 6, Box28A
Neosho, MO 64850 (417)451-1007

Nodaway Route 3, Box 16D
Maryville,MO 64468 (816)582-7423

Oregon Box 8
Alton, MO 65606 (417)778-7561

Osage 1016A Main St., P.O. Box 50
Linn, MO 65051 (314)897-2138.

Ozark Box 501
Gainesville.MO 65655 (417)683-4212

Pemiscot 900 Truman Blvd.
Caruthersville,MO 63830 (314)333-1923

Perry Route 2, Box 8D
Perryville,MO 63775 (314)547-2571

Pettis 319 S. Lamine
Sedalia,MO 65301 (816)826-3339

Phelps P.O. Box608
Rolla,MO 65401 (314)364-2088

Pike Route 3, Box28

BowlingGreen, MO 63334 (314)324-3313
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COUNlY ASCSOFFICELOCATIONSIN MISSOURIASOFJULY1992

Platte Box 1220

Platte City, MO 64079 (816)431-2101

Polk 1303 East Broadway
Bolivar, MO 65613 (417)326-4823

Pulaski 106 S. Bates

Waynesville, MO 65583 (314)369-2324

Putnam P.O. Box 405
Unionville, MO 63565 (816)947-2439

Ralls P.O. Box 510
New London, MO 63459 (314)985-8611

Randolph 2051 N. Mordy
Moberly, MO 65270 (816)263-1169

Ray BOk159
Richmond, MO 64085 (816)776-5861

Reynolds P.O. Box 129

Ellington, MO 63638 (314)663-7314

Ripley 209 Lafayette St.
Doniphan, MO 63935 (314)996-3723

St. Charles 1 Westbury South
Bldg. D
St. Charles, MO 63301 (314)724-1264

St. Clair RR 2, Box IB
Osceola, MO 64776 (417)646-8107

St. Francois 1109 Ste. Genevieve Avenue

Farmington, MO 63640 (314)756-6488

St. Louis 234 Old Meramec Station
Manchester, MO 63021 (314)394- 5051

St. Genevieve Rt.l, Box 1203
St. Genevieve, MO 63670 (314)883-2703
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COUNlY ASCSOFFICELOCATIONSIN MISSOURIASOFJULY1992

Saline Box 518
Marshall,MO 65340 (816)886-7447

Schuyler Monroe and Green, P.O. Box 249
Lancaster,MO 63548 (816)457-3715

Scotland P.o. Box336

Memphis, MO 63555 (816)465-8517

Scott P.O. Box248
Benton, MO 63736 (314)545-3593

Shannon Box 157
Eminence,MO 65466 (314)226-3241

Shelby Third St., Box 249
Shelbyville,MO 63469 (314)633-2440

Stoddard P.O. Box9
Bloomfield,MO 63825 (314)568-4512

Stone P.O. Box315
Galena,MO 65656 (417)357-6724

Sullivan Route I, Box5A
Milan, MO 63556 (816)265-3440

Taney Route I, Box 1405
Forsyth,MO 65653 (417)546-4742

Texas P.O. Box 1
Hartville,MO 65667 (417)741-6195

Vernon P.O. Box268
Nevada,MO 64772 (417)667-8137

Warren .801E. Old Hwy. 40
Warrenton, MO 63383 (314)456-3433

Washington P.O. Box267
Potosi,MO 63664 (314)789-2441



COUNTY ASCS OFFICE LOCATIONS IN MISSOURI AS OF JULY 1992

Wayne P.O. Box 217

Greenville, MO 63944

Webster Federal Bldg.
Marshfidd, MO 65706

Worth Box 189
Grant City, MO 64456

Wright Box 1

Hartville, MO 65667

(314)224-3410

(417)468-2088

(816)564-3614

(417)741-6194
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APPENDIX 13

u.s. ARMYCORPS OF ENGINEER
DISTRICT REGULATORYBOUNDARIES AND OFFICES IN MISSOURIl

KANSASCITY DISTRICT
601 East 12th St.
Room 706 OD-P
KansasCity, MO
(816) 426-3645

1291171
079 211

ROCK ISLAND DISTRICT
Clock Tower Building
P.O. Box2004
Rock Island, IL 61204-2004
(309) 788-6361 ex 6373

ST. LOUIS DISTRICT
Ann: CELMS-RD

1222 Spruce St.
St. Louis,MO 63103-283.
(314) 331-8575

145

119

UTILE ROCK DISTRICT
P.O. Box 867
Litde Rock,AR 72203
(501) 324-5295

60 80
I I I I I I I

Scale in Miles

MEMPHIS DISTRICT

C. Davis Fed. Bldg., B-202
167 N. Mid AmericaMall

Memphis, TN 38103-1894
(901) 544-3471

.See Appendix 14 for correlation of county numbers with county names.
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APPENDIX 14

FEDERAL INFORMATION PROCESSING SYSTEM (FIPS) CODES FOR
MISSOURI COUNTIES

Missouri's state code number--29
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APPENDIX 15

USDA PROGRAMS EFFECTED BY 1985 FOOD SECURITY ACT AND ITS
. 1990 AMENDMENT

Non compliancewith the 1985 FoodSecurityActand its 1990amendment, the Food, Agriculture,
Conservation and Trade Act, will result in the reduction or elimination of benefits received from the

following USDA programs. These programs are listed in the catalog of Federal Domestic Assistance.
Specific details on these programs are available from the administering agency.

1985 FOOD SECURITYAcr.

Program
(1) FederalCrop Insurance
(2) Conservation ReserveProgram
(3) Commodity Loansand Purchases
(4) Cotton Production Stabilization
(5) Feed Grain Production Stabilization
(6) StorageFacilitiesEquipment Loans
(7) Wheat Production Stabilization
(8) National Wool Act Payment
(9), BeekeeperIndemnity Payments

(10) Rice Production Stabilization
(11) Soiland Water Loans
(12) Farm Operating Loans
(13) Farm Ownership Loans
(14) EmergencyLoans
(15) Loans to Indian Tribes and

Tribal Corporation

Administrating Agency
FCIC
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
ASCS
FmHA
FmHA
FmHA
FmHA
FmHA

1990 FOOD,AGRICULTURE,CONSERVATIONANDTRADEAcr.

Allprogramsunder the 1985Actwereretainedand the nine programslistedbelowwereadded.
(16) Watershed Protection and Flood Prevention SCS

Loans and Cost Share Payments
(17) Great PlainsConservationProgramcost-sharepayments SCS
(18) EmergencyConservationProgram ASCS
(19) AgriculturalConservationProgramcost-sharepayments ASCS
(20) DisasterAssistancePayments ASCS
(21) AgriculturalCredits Act payments ASCS
(22) AgriculturalWater Quality IncentivesProgrampayments ASCS
(23) EnvironmentalEasementProgrampayments ASCS
(24) Paymentsfor storageof agricultUralcommodityacquired by the ASCS

Commodity Credit Corporation under theCommodity
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GLOSSARY

ANAEROBIC: Acondition inwhichmolecular

oxygenis absent from the environment.

ALLUVIAL: Derived from water borne sediment.

ALLlMUM: Stream deposited sediment.

AQUIFER: A body of rock or soil that is
sufficiendyporousand permeableto beusefulas
a sourceof water.

BASEFLOW: The baseflow component of a
streamrepresentsthe withdrawlof groundwater
from storage. Baseflowtypicallyoccursduring
low rainfallor drought conditions.

BIODIVERSI1Y: Abundance in number of

speciesin a given location.

CLEAR-CUTTING: A method of harvesting
timber in which all trees are removed from a

given area of forest.

DETRITUS: Freshto pardy decomposedplant
and animal material.

DIKE: AstruCtureconstructedperpendicular
to a shoreline.

DOMINANT SPECIES: A plant speciesthat
exerts a controlling influence on or definesthe
character of a community.

DORMANT SEASON: That time of the year
when plantsare in a state of cessationof growth
and suspendedbiologicalactivityduring which
life is maintained.

DURATION (lNUNDATION/SOILSATU-
RATION): The length of time during which
waterstandsat or abovethe soilsurface(inunda-

tion) or during which the soil is satUrated.

ECOSYSTEM: A system made up of a group of
living organisms and its physical environment,
and the relationships between them.

EMERGENT VEGETATION: A rootedher-

baceousplant speciesthat has parts extending
abovea water surface.

ENDANGERED: Survival is in immediate

jeopardy.

ENHANCED: Wedandenhancement isthe act

of increasing the acreage and/or function of a
degraded wedand, within the same wedand clas-
sificationtype. .

EVAPOTRANSPIRATION: The total water

loss from soil by direct evaporation and plant
surfacesthat giveoffmoisture.Seetranspiration.

EXTIRPATED: Formerlyoccurred as a regu-
larlybreedingspecies,but no longerreproduces
in Missouri.

FEN: A type of wedand found in Missouri
whoseprimary source of soil saturation is alka-
line groundwater.

FOOD CHAIN: A successionof organismsin
a community that constitute a feedingchain in
which food nutrients and energy is transferred
fromone organismto another aseachconsumes
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a lower member and, in tUrn, is preyedupon a
higher member.

FLOODED: A condition in which the soil

surface istemporarily coveredwith flowingwa-
ter fromanysource,suchasstreamsoverflowing
their banksor runofffrom adjacentor surround-
ing slopes.

FLOOD-PLAIN: The area influencedby over
bank flow from an adjacent riveror stream.

FRESHWATERWETLAND: Wedandsformed

and influencedby freshwater,e.g.non saline.

GEOMORPHIC: Surfaceland form.

GROUNDWATER: That portion ofthe water
below the ground surface whose pressure is
greater than atmospheric.

GROWING SEASON: The time of the year
when plants increase in size and quantity by
naturaldevelopmentthrough the assimilationof
nutrients.

HABITAT: The immediate environment in

whichan organismlives;it includessuchcompo-
nents ascover,food, shelter,waterand breeding
sites.

HERBACEOUS: Non-woody vegetation.

HYDRIC SOIL: A soil which is satUrated,
flooded or ponded long enough during the
growingseasonto developanaerobicconditions
in the upper part.

HYDROLOGY: That discipline of science
whichdealswiththeproperties,distributionand
circulationof water.

HYDROPHYTE: Any plant growingin a soil
or substratethat is at leastperiodicallydeficient
in oxygenas a result of excessivewatercontent.

HYDROPHYTIC VEGETATION: Plants

that grow in water, soil, or on a substrate that is
at leastperiodically deficient in oxygen asa result
of excessive water content.

INCIDENTAL: Refer to Appendix 6.

INUNDATION: A condition in which water

temporarily or permanently covers the land
surface.

KARST: An area underlain by carbonate rock
and characterizedby solution featUressuch as
caves,sinkholesand underground streams.

MACROPHYTES: Any plant species that can
be readily observed without the aid of optical
magnification.

MANAGED: Referto Appendix6.

MUCK: Highlydecomposedorganicmaterialin
which the original plant parts are not recognizable.

NON-WETLAND: Any area that has a suffi-
ciendy dry condition that hydrophytic vegetation,
hydric soils,or wedand hydrology are lacking.

NON-POINT SOURCE POLLUTION: Pol-

lution caused by diffuse sourcesincluding but
not limited to agricultUral,silviculrural,urban
runoff, and runoff from constructionactivities.

PEAT: Unconsolidatedmaterial consistingof
undecomposedandslighdydecomposedorganic
matter under conditions of excessivemoistUre.

PHOTOSYNTHESIS: The processoccurring
in greenplants by which solarenergyis used to
convert carbon dioxideand water into sugar.

POINT-SOURCE POLLUTION: Pollution

causedbyadiscernable,confined,discretesource
including but not limited to any pipe, ditch,
channel, tUnnel,conduit, concentratedanimal
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feeding operation, or floating man-made craft
from which pollutantSmay be discharged.
PONDED: A condition in which nonflowing
water covers the soil surface;water is removed
only by percolation, evaporation or transpira-
tion.

PRESERVED: Refer to Appendix6.

RARE: Present in smallnumbers. If environ-
ment worsens, status could deteriorate to En-
dangered.

RESTORED: Refer to Appendix6.

REVE1MENT: A blanket of rock or other

material placed on a shoreline.

RIPARIAN: The area adjacent to a stream or
river that is at least periodicallyinfluenced by
flooding.

RIP-RAP: Angular stone used to armor a
stream-bank or lake shore.

RUN-OFF: The water that flowsoverthe land

surfaceafter rainfalland eventuallyflowsinto a
stream, lake,or other body of water.

SATURATED: The zone of soil and rock in

whichporespacesarecompletelyfilledwithwater.

SAVANNA: A natural terrestrial community
composed of grasslandinterspersedwith trees.

SEEP: A type of wetland found in Missouri
whoseprimary sourceof soil saturation is neu-
tral, acidic,or salinegroundwater.

STAGING AREA: A traditional use-area for

migratorybirds,necessaryfor the completionof
migration.

SUBSTRATE: Nonsoil;the bottom surfaceon
which plantSgrow.

TRANSPIRATION: The processin plantSby
whichwaterisreleasedinto the gaseousenviron-
ment (atmosphere).

TYPICALLYADAPTED: Aterm that refersto

a speciesbeingsuited to a given set of environ-
mental conditions due to some feature of itS

morphology,physiology,or reproduction.

UNDERSTORY: Lowgrowth (asof herbsand
shrubs) on the floor of a forest.

WATERSHED: The total area drained by or
contributing water to a stream, lake, or other
body of water; may range from a few square
miles, in caseof a smallstream, to thousands of
squaremilesin the caseof the MississippiRiver.

WOODY VEGETATION: A seed plant that
developspersistent, hard, fibrous tissues, e.g.
treesand shrubs.
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